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Utilisation of Scrap 


The campaign for the collection of scrap 
being conducted by the Iron and Steel Control 
on behalf of the Ministry of Supply has entered 
on a new phase in which increasing publicity is 
being given to this important drive for obtaining 
more and still more scrap for use in the metal- 
lurgical industries. The foundries have a pro- 
found interest in this problem as they use 
enormous quantities of both iron and steel scrap 
each year. Moreover, there has been a ten- 
dency in recent years for the consumption of 
scrap to increase, at the expense of pig-iron. 
The scrap the foundries can utilise is circum- 
scribed in many cases by bulk and weight and 
it is no unusual sight to find in the scrap yard 
a heap of unwieldy material lying neglected. 
This is the type of material which can easily 
be consumed in the steelworks. Especially does 
this refer to isolated pieces of steel scrap which 
have been accidentally included. 


The major portion of scrap lying about 
foundries falls into two categories—derelict 
machinery, and  “ might-possibly-be-wanted 
moulding boxes.” Under modern conditions, 
and by the exercise of a little ingenuity, one 
box can be so designed as to admit of both 
expansion and contraction of the major dimen- 
sions and so replace séveral stand-by sizes. 
Old boxes are an economic form of scrap, since, 
being on site, railway haulages are eliminated. 


The difference between the utilisation of scrap 
and pig-iron is that the former requires a mini- 
mum of work to be placed in it before re- 


points, many of which have not been used for 
years. Again, they possess plant for the making 
of a range of municipal castings, orders for 
which have long since been transferred to the 
specialised foundries in the large centres. Even 
if they have no excess for sale, they should 
use up supplies existing on site before tapping 
the outside market. Again, in the larger light- 
castings foundries, there is often a vast accumu- 
lation of iron patterns the future of which is 
problematic, and even if a few are at a later 
date recalled into production, the potential gain 
of scrapping now would possibly outweigh the 
cost of remaking a few in the future. 


These are matters for consideration inside 
the works, and attention is called to them 
because national publicity has been directed to- 
wards the scrap which accumulates in the home 
and about the farms. Foundrymen need no 
propaganda to remind them of the potential 
value of such waste, but there is another aspect 
where they can be of service to the country. 
Foundry managers whose shops are connected 
with engineering establishments, or who visit 
their customers, should keep open their eyes 
for acquiring by agreement or purchase the 
obvious scrap they see lying about. An inquiry 
for a replace part is quite sufficient introduction 
for acquiring the broken part, and possibly 
quite a collection of miscellaneous scrap. Every 
foundry manager should be on the look-out for 
such supplies, for when delivering at, say, a 
brickworks, the lorry can make a useful return 
journey. Foundrymen can make a very wel- 
come contribution to the campaign, and it is 
to them that this appeal is addressed; a hearty 
response will make a substantial contribution 
towards winning the war. 





Scrap Situation 
By “ ONLOOKER.” 


There seems now to be good reason to sup- 
pose that while the best grades of non-ferrous 
scrap are still being eagerly sought after by 
users, there is a tendency for the poorer stuff 
to accumulate, either in the hands of manufac- 
turers or metal merchants, who are possibly 
finding it somewhat embarrassing to have to 
carry this additional stock. It is no new thing 
to find that, at a time when the production of 
munitions is on a big scale, the call is mainly 
for virgin metals, the outlet for secondary 
material being confined principally to those 
types of scrap which are of proved excellence 
and conforming to known specifications. 

This, of course, does not apply to copper 
scrap destined for refining, which through this 
process can be brought to a pitch of excellence 
making it suitable for high-class work. This 
country to-day has a large production of fire- 
refined ingots, and it is probable that a certain 
amount of secondary copper is being utilised, 
although the real basis of output is blister from 
Rhodesia. In the ordinary course of events the 
sulphate manufacturers take a fair quantity of 
old metal, but the demands they are making 
at the moment would indicate that they are 
very well bought. Moreover, the trade is 
seasonal. 


Brass and Gunmetal 

The commoner grades of brass scrap find 
their way into general foundry work, but the 
war has brought some interference with demand 
for certain products, and the call from this 
quarter is probably not so good as it was. There 
is always a big trade passing in brass ingots of 
various mixtures, and to-day many foundries 
are busy running down swarf into ingots, which 
in turn find their way to fabricators of vari- 
ous articles in connection with the munitions 
drive. Of gunmetal scrap there is usually a 
fair quantity available, and since the war some 
shipments from America have found their way 
here, in spite of the fact that in the States 
— metal prices rule higher than they do 

ere. 

Yet another division of the great scrap family 
is material which, while it can be classed as 
old metal, is not in reality destined for the melt- 
ing pot. In this group come tubes, both brass 
and copper, which have been dismantled from 
condensers and other plant as being no longer 
good enough for their original purpose, but 
possessing nevertheless possibilities after being 
drawn down to smaller sizes. They are then 
employed on installations where the material in 
question does not have to stand up to high 
pressures, and in practice the results obtained 
are quite satisfactory. 

Dismantled ungrooved trolley wire in long 
lengths is occasionally offered for redrawing, 
and the copper wire resulting can be usefully 
employed when no special quality is desired 
either as to physical tests or for conductivity. 
It will be appreciated that with these types the 
word “scrap” is hardly applicable, but it is 
nevertheless secondary material. 


When War Is Over 


As mentioned above, there is a keen demand 
for the best grades of scrap. The requirements 
of manufacturers in wartime are very large, but 
when the war is over the situation will suffer a 
remarkable change, in that vast accumulations 
of scrap will be on hand as a result of surplus 
munitions in many countries in the world. At 
least this is what happened after the 1914-18 
war, and there does not seem to be any reason 
to suppose that things will be very different on 
the present occasion; there may well be even 
more, for this war is being fought on an even 
greater scale than the last. 
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Foundry Equipment 
Export Group 


Twenty-six firms were represented at a meet- 
ing held on May 9 at the Victoria Hotel, 
London, S.W.1, which was convened with the 
object of forming a Foundry Equipment Ex- 
port Group. Mr. G. E. France, of August’s, 
Limited, was appointed to preside, and outlined 
the necessity of taking energetic measures to 
support the national export drive. His remarks 
were reinforced by Mr. S. T. Offen, an official 
of the Export Council of the Board of Trade. 
This speaker expounded at some length the 
attitude of the Government towards the indi- 
vidual manufacturer in respect to overseas busi- 
ness. 

The discussion which followed showed clearly 
the general sympathy of the meeting to the for- 
mation of an Export Group, and appointed a 
Management Committee constituted as follows: 
Mr. G. E. France, Mr. H. Winterton (Wm. 
Cumming & Company, Limited), Mr. R. H. 
Brackenbury (Sterling Foundry Specialties, 
Limited), Mr. A. S. Beech (Foundry Equipment, 
Limited), Mr. W. Rawlinson (J. W. Jackman & 
Company, Limited), and Mr. D. H. Wood (Con- 
structional Engineering Company, Limited). 

The Management Committee was charged 
with the task of organising the secretariat, and 
with the putting into operation of the scheme. 
It was given power to co-opt and to reinforce 
by representation from the exporting houses. 
In choosing the membership of the committee 
cognisance was taken of an established schedule 
of foundry equipment, with the object of hav- 
ing each division represented. There are five 
main divisions:—(a) Foundry Furnaces; (b) 
Foundry Mould- and Core-making Equipment; 
(c) Foundry Sand Equipment; (d) Foundry 
Handling Equipment; and (e) Cleaning Equip- 


ment. There are about 30 sub-divisions. 
A meeting of the Management Committee 
was held subsequent to the meeting and 


appointed Mr. France as chairman and Mr. 
Kenneth W. Bridges as secretary. Mr. Bridges 
has had experience of this work as secretary of 
the Laundry Equipment Export Group. 

If any firm manufacturing or exporting 
foundry equipment entering into the schedule 
set out above has not been asked to partici- 
pate, they can ascribe it to an oversight due 
to the hurried nature of the preparations for the 
initial meeting. Such firms should make con- 
tact with Mr. Bridges as soon as possible. 








Catalogue Received 


Cupola Combustion Calculator. A four-page 
illustrated leaflet received from the Louis G. 
Robinson Laboratories, 219, McFarland Street, 
Cincinnati, Ohio, U.S.A., deals with cupola 
control involving the use of a five-slide calcu- 
lator. A good deal of importance is attached 
to air temperature and its moisture content, 
and the use of the gadget described and illus- 
trated enables the operator to make the neces- 
sary adjustments. An example is cited—an ad- 
justment ranging from 3,940 cub. ft. of air for 
a temperature of 0 deg. F. to 5,500 cub. ft. at 
100 deg., when operating with a 54-in. cupola. 
Concurrently with these changes, the coke 
charge has to be augmented, and cognisance is 
taken of increased humidity. 








Peruvian Iron and Coal Survey 

According to reports from Lima, Peru, Mr. H. A. 
Brassert is making a preliminary survey of Peru- 
vian coastal iron and coal deposits. Mr. Brassert 
is accompanied by American geologists. The party 
has been requested by the Peruvian Government 
to report on the feasibility of establishing an iron 
and steel industry in Peru. 
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Random Shots 


The new “ Parashooters’ Brigade ” is the 
opportunity that the sprightly sixties have be 
waiting for to show their metal. One old »oy 
who has volunteered for service said that he }, 
feared that his only chance of being called up 
was as a telephone subscriber. It will seem a 
little odd, no doubt, to the many sportsmen 
who are rallying to the call to be able to gv: in 


a little “shootin’” in the close  sea.on, 
Pheasants look like having a rough time jext 
autumn with the prospect of every shot b-ing 


a deadly accurate aim. One sturdy youngste: of 
a mature eight years is said to have reporied 
for duty as a “ parashooter” on the plea that 
he was an “awfully good aim with a catapuli”! 


* * * 


It is interesting to reflect, in the light of Lord 
Haw-Haw’s broadcasts from Germany, that the 
word “humbug” is supposed to find its origin 
in the phrase “ A piece of Hamburg news.” In 
the days of the last century, when news did not 
travel so quickly and the chief trade with Ger- 
many was effected through the port of Ham- 
burg, that city became famous as a source of 
false political rumour. One wonders, too, if 
the phrase “ white lies * has anything to do with 
the fact that German government publications 
are called “ White Books "? 


* * * 


Many people have tried hard to balance the 
rise in the cost of living by a corresponding re- 
duction in expenses. First came the drinks— 
well, it was easy to cut out the pre-dinner 
sherry or reduce the daily allowance of pints by 
a couple. It has been a harder task to stay 
the straying hand on its way to the cigarette 
case. Now the wife says that the laundry 
prices have gone up and the great question of 
the day seems to be whether it is better to re- 
frain from using a table napkin to save the 
laundry bill or to use a table napkin to save the 
suit (also gone up in price). It is like the 
struggling free-lance artist’s eternal problem, 
when trudging from one editorial office to an- 
other, as to whether to take a bus to save shoe 
leather or to walk to save the fare. 

* * * 


The latest experiment in economy _ that 
*“ Marksman” has tried out with some success 
is in the matter of double-edged razor blades. 
The method employed is to shave one side ol 
the face with one edge of the blade and the 
other side of the face with the second edge. 
After washing and drying the blade, care was 
taken to replace it in the holder the other side 
up. Alternating each day in this manner, one 
blade was made to last at least three times as 
long as usual. So successful, in fact, was the 
result that the idea was recounted with enthv- 
siasm to a leading expert on blades, who ver) 
rudely exploded the theory by proving that suc- 
cess was due to one thing only—the fact that 
any experiment entailed and ensured careful 
treatment after use, which is apparently the 
greatest factor in determining the life of a blade. 
He pointed out that it was only necessary [0 
tell a fellow to hang his razor blade after use 
on a certain nail under the shaving mirror light 
in a green tiled bathroom and he would hence- 
forth swear that to be the only true way 10 
make a blade last a couple of weeks. 


“ MARKSMAN.” 








Titanium in Forging Steel 

The Monthly Diary for May, printed by the 
Titanium Alloy Manufacturing Company, _issuet 
through T. Rowlands & Company, Limited, 


23-27, Broomhall Street, Sheffield, contains « pa 
ticularly interesting article on the “Effect rs 
Titanium on the Macrostructure and Grail 


Coarsening Temperature of Forging Steel.” 
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Welding of Cast Iron’ 


By L. TIBBENHAM, M.I.Mech.E. 


Some years ago it was considered impossible 
satisfactorily to weld cast iron owing to its 
peculiar structure, but recently evidence has 
been brought to disprove these theories. At the 
outset one must realise that the welding of such 
a complex iron-carbon alloy as cast iron is 
essentially a metallurgical operation, and in 
consequence must be treated as such. 

Thus the fundamental problem which con- 
fronted metallurgists was to discover what struc- 
tural or chemical changes were actually obtained 
after welding. Experiments were conducted with 
a filler rod having a chemical composition very 
similar to that of the parent metal. After 
welding, however, it was found that the analysis 
of the deposited rod metal had changed, the 
silicon and manganese contents having de- 
creased whilst the combined carbon had con- 
siderably increased. The resultant weld was 
naturally hard, due to the cementitic structure, 
the Brinell hardness being of the order of 360. 

Softer Welds 

In order to produce a softer weld it was, of 
course, found necessary to increase or decrease 
certain elements contained in the rod, and a rod 
of the following analysis was found to produce 
a soft machinable weld:—T.C, 3.25; G.C, 2.75; 
Si, 3.00; Mn, 0.50; and P, 0.60 per cent. 

Much has been said about the welding opera- 
tion affecting the strength of the parent metal, 
and hence heat-treatment both before and after 
welding was regarded as being of paramount 
importance. That is to say, it is generally 
advantageous to pre-heat the entire article to be 
welded. As this is often not practical, it has 
been found sufficient merely to preheat a reason- 
ably large area in the zone of the weld. 

Such pre-heating is necessary to ensure that 
the heat from the blowpipe flame is graduated 
evenly throughout the parent metal. Without 
pre-heating, it was found that there was a zone 
outside the line of welding possessing a con- 
siderably altered structure, easier to fracture 
than the deposited weld metal, or the original 
parent metal itself. 

Grain Growth 

Cast iron is such a complex material that, 
when cooling from the liquid state, it is not of 
the same structure internally just after solidifica- 
tion as it is at room temperature. Several 
changes occur at definite temperatures during 
the cooling down. The different phases, as the 
changes are called, have different densities, i.e., 
a casting at 900 deg. C. has a different volume 
from the same casting at 700 deg. C. and again 
a different volume at 500 deg. C., quite irrespec- 
tive of the normal thermal contraction due to 
fall of temperature alone. These transforma- 
tions occur at approximately 600 deg. and 750 
deg. C. for ordinary cast iron. 

[he rate of cooling determines whether the 
phase changes are partial or complete. It will, 
therefore, be readily seen that unless the rate 
of cooling of a part after welding is identical 
with that of the casting when originally made, 
its structure will not be the same and its volume 
will be greater or smaller. Identical cooling 
conditions never obtain in practice, and some 
part of the weld and adjacent metal is of greater 
or less volume than it should be, and if this 
pari is not “free,” stresses are set up, often 
leading to fracture. The exact opposite occurs 
in heating up a casting. This trouble and risk 
are greatly minimised by preheating the whole 
of the casting before welding, and cooling slowly 
afterwards. 

The great advantage of bronze welding of 
castings is that the transformation points men- 


* Paper read before the East Anglian S*ction of the Institute of 
Brit'sh Foundrymen, Mr. H. H. Shepherd presiding. 





tioned are hardly reached during the welding 
process and so these additional stresses are not 
set up. 

The difference in volume before and after 
heating above the critical temperatures men- 
tioned is called grain growth. Where grain 
growth and thermal expansion are spread over 
the whole casting uniformly (as in correctly pre- 
heated jobs), there is no danger of fracture 
during or after welding, as the growth of one 
part compensates for that of another. 


Internal Cracks 

All ferrous alloys, when subjected to high 
temperature in the presence of air or oxygen, 
tend to scale. This is due to oxidation taking 
place externally and also internally. This in 
turn arises from the fact that cast iron carries 
graphitic interstices in its formation, and that 
the gases can therefore penetrate into the in- 
terior of the metal. 

The graphite cavities provide the means for 
this permeation and, therefore, oxidation takes 
place in them. This results in a subsequent in- 
crease in volume, and as this material is not 
free to expand, internal cracks are set up adja- 
cent to the graphitic cavities. If the action be 
continued, the crack will extend and permit of 
further oxidation along its own line; hence the 
action is cumulative until fracture takes place. 

From the above explanation of internal cracks 
it becomes clear that there are several condi- 
tions to be avoided when welding. These in- 
clude:—({1) Prolonged heating and repeated 
heating; (2) an oxidising welding flame; and (3) 
pre-heating methods which cause oxidation. 


Preparation 

It is of vital importance that the casting be 
properly prepared, as no matter how skilful 
the operator, he would have a practically im- 
possible task unless he made proper prepara- 
tion. The part to be welded should be veed 
through practically its full thickness by grind- 
ing or chipping. The welding repair is not 
merely a question of depositing metal on the 
surface, and the operator has not only to think 
of obtaining good penetration and a weld free 
from slag, hard spots, or gas holes; he must 
also have considerable knowledge to foresee the 
after-effects of the welding operation, and the 
possibility of further cracks being caused by 
the expansions or contractions which are set 
up, not only during the welding process, but 
after the casting has again been put into work. 
In fact, he should visualise the casting in its 
working condition. 

A very searching inspection must be made 
after the welding operation, as many operators 
approve of their welds when, perhaps, on a 
more careful inspection, small, thin and exten- 
sive cracks are found close to the edges of the 
deposit and the parent metal. These small 
cracks are very serious and must be absent, for 
they nearly always develop into serious defects. 
They are the evidence that high contraction 
stresses are being exerted across the weld. 


Methods of Pre-heating 


Pre-heating may be accomplished by the use 
of the blowpipe flame itself, by pre-heating blow- 
pipes or burners using coal gas, by special pre- 
heating furnaces, or by furnaces temporarily 
built up of loose firebricks within which a char- 
coal fire is made. A disadvantage of coke fires 
is that sulphur fumes cause very weak weld 
metal; furthermore, the heat is usually too in- 
tense in one part only. The simplest form of 
pre-heating is with the welding flame, before 
and during the actual welding work. 
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In the case of jobs where the two parts to 
be welded are, so to speak, free to move, the 
blowpipe flame may be directed upon the parent 
metal on each side of the weld, so preventing 
the cool parent metal from chilling the molten 
metal in the weld. Welders should beware of 
thinking that this method is adequate to pre- 
heat any but the simplest structures of the kind 
indicated, as it is obviously only a rough 
method, and it is not easy in this way to ensure 
that a uniform heat is kept up at the points 
where this heat is necessary. 

The most useful form of pre-heating appara- 
tus, where coal gas is not available, is the loose 
firebrick furnace with a charcoal fire. This fur- 
nace has a wide range of adaptability, since it 
can be made to accommodate parts of any size. 
Charcoal burns slowly and provides an even 
temperature. It burns without the need of air 
bellows, and is practically sootless and smoke- 
less in combustion. 


Cast-Iron Welding Technique 


The welding of cast iron needs more careful 
thought than the welding of rolled or wrought 
metals, and due consideration must be paid to 
various factors which ultimately affect the 
finished work. The size of blowpipe tip is deter- 
mined by the mass of the metal and not neces- 
sarily by the thickness of the particular section 
where welding is required. Another factor to 
be borne in mind is the extent of pre-heating. 
It naturally follows that where a casting is pre- 
heated to a high temperature, a smaller blow- 
pipe tip can be used; but generally it is a de- 
cided advantage to use a blowpipe tip one size 
larger than is used for steel of corresponding 
thickness, and to obtain a soft flame, i.e., to use 
slightly reduced pressures on both gases. The 
flame should be strictly neutral and never oxidis- 
ing. Cast-iron welding should be completed 
as quickly as efficiency will allow. The less the 
flame and rod are removed from the weld the 
better, and slow weld progress results in the 
burning out of certain valuable elements—car- 
bon and silicon—from the weld metal. 

In contradistinction to wrought iron and steel, 
the melting point of the oxide of cast iron is 
higher than the melting point of the metal; 
therefore a good flux should be used to reduce 
the oxide and allow the clean metals to intermix. 
In welding cast iron, first fuse the bottom of 
the vee and then the sides, using a semi-circular 
movement of the blowpipe and so forming a 
molten pool. The welding rod, suitably coated 
with flux, should be dipped into the pool and 
sufficient rod melted to achieve the desired flush 
or reinforced finish. By blowpipe manipulation 
the pool should be progressively moved along 
the line of welding, adding the filler rod as 
required. On no account should the filler rod 
be melted by the flame alone; contact with the 
molten pool should be sufficient to melt the rod 
without directing the flame on to the rod. A 
puddling motion may be given to the filler rod 
in order to bring impurities to the surface, but 
this procedure must not be overdone, otherwise 
the metal will be unduly stirred, bringing fresh 
metal to the surface and submerging more oxide. 


After-Treatment of Welds 


Immediately after welding, the surface im- 
purities and flux should be removed with a 
coarse file or rasp. Cast-iron welding technique 
requires that the small cone in the flame should 
be kept distant from the molten metal by } to 
4 in. This cone should never make contact with 
the molten metal, otherwise hard spots will re- 
sult. The after treatment of a weld has a great 
deal of influence on the mechanical properties 
produced. In all cases rapid cooling must be 
avoided at all costs. If the articles are small, 
they can be dropped into any suitably heated 
receptacle to keep them away from the action 
of cool air. 

It is of great importance that the welding 
trod should have the most suitable chemical 
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composition for the work for which it is re- 
quired. Its surface should be free from oxide 
or other foreign matter, which will have de- 
leterious effect on the physical properties of the 
weld. More bad welds are produced by using 
dirty and unsuitable rods than any other fault. 
The chemical analysis of the rod should be as 
near as possible to the article being welded, but 
must normally contain an excess of -silicon to 
allow for losses of this element in welding. 


Fluxes 

It is also of the highest importance to use 
the flux which is specially manufactured for 
each particular rod. Actually the flux is re- 
quired to perform the following four func- 
tions:—(1) to clean the metals—both rod and 
parent; (2) to assist the flow of the molten weld 
metal; (3) to remove slag from the molten de- 
posit, and (4) to prevent hard spots. 


Low-Temperature Welding of Cast Iron 

In this method of welding cast iron, the parent 
metal is not melted by the blowpipe at all, it 
Js only heated to a bright red heat; then the 
molten iron from the filler rod flows over’ the 
surface, and melts and fuses perfectly with a 
thin film of the parent metal. A special rod is 
used together: with a paste flux and a new tech- 
nique. ‘The casting is prepared in the usual 
way, as for fusios welding. The sides of the 
vee where it is desired 1 begin the weld are 
next brought to a bright rea, Using a strictly 
neutral flame and a blowpipe tio One size 
smaller than that used for the ordinary’ sethod 
of welding material of similar section. The ®0d 
of the fluxed special cast-iron rod is then brought 
into the flame and a drop melted off and 
‘allowed to fall on to ope side of the vee. If 
the parent metal is at the correct temperature, 
this drop spreads out over the surface of the 
parent, melts a thin film of it like warm water 
poured on ice, and fuses perfectly with the 
parent. More drops from the filler rod are then 
added and the weld proceeds in a leftward 
manner, the rod and the blowpipe being posi- 
tioned in the way described. 


Bronze Welding of Cast Iron 

Bronze welding is extensively used for the 
repairing of cast iron, and offers many advan- 
tages over other methods by its speed, economy, 
and the possibility of doing jobs which would 
otherwise be impossible. There is quite a 
definite union between cast iron and bronze—an 
actual penetration of the weld metal into the 
cast iron and graphite voids in the cast-iron 
surfaces, which are filled up. 

Bronze welding is not a fusion weld or a 
braze, but a surface alloying process. The 
bronze is added in the form of a bronze rod 
in conjunction with the oxy-acetylene flame, and 
the operation is easily controlled; in fact, it is 
possible to produce a joint equal in strength 
and reliability to a fusion weld, and this can 
generally be carried out with very little pre- 
heating and often without dismantling the part. 
If the article to be welded is very large, it may 
be advisable to arrange for some local heat to 
be applied adjacent to the weld; this can 
generally be applied with the blowpipe itself. 

Preparation for Welding.—After the sections 
have been veed or bevelled, it is necessary to 
heat the veed faces to a dull redness (400 deg. 
‘C.) with the blowpipe prior to the welding opera- 
tion. That is necessary as the graphite flakes, 
which are exposed during the veeing operation, 
‘are removed and, in consequence, the tinning 
action of the bronze is not impaired. 

Bronze welding should be conducted at a 
medium red heat. If the parent metal becomes 
too hot, the bronze will apparently boil, and 
globules will be formed which will run off the 
parent metal as fast as the rod is added. If 


the metal be too cool, the tinning action will 
not take place satisfactorily, and the speed of 
the operation will thus be retarded. It has been 
found that the majority of operators make the 
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mistake of using too large a blowpipe tip when 
attempting to weld with a bronze rod. 

Welding Flame.—A slightly oxidising flame 
has been found by experiment to give the best 
results, the flame being obtained by adjusting 
the blowpipe so that the inner cone is slightly 
shorter than when the blowpipe is set for a 
neutral flame. Great care should be taken to 
ensure that this adjustment is kept constant. 

Flux.—To obtain the greatest success in bronze 
welding it is essential to use a good flux, that 
is to say, one which will unite with any oxides 
remaining on the surface of the vee, and will 
greatly assist the tinning action of the bronze. 
Not only does the flux clean the metals, but 
also slags resting on the surface of the molten 
weld puddle, thus preventing further oxidation 
of the bronze during the welding process. It is 
necessary to add the flux continuously and 
prior to the welding operation, and it has been 
found advantageous to sprinkle a quantity of 
flux on to the heated vee prior to the applica- 
tion of the rod. 

Tinning of Cast Iron—The vital point of the 
whole operation is the tinning of the parent 
metal with the bronze. The heated bronze when 
applied to the heated parent metal—at the cor- 
rect temperature—will flow like water, a very 
thin layer of bronze being deposited. The edge 
of the weld puddle will not roll like oil on 
glass but will tend to spread itself and flow 
freely under the blowing action of welding 
flame. The forehand technique should be 
utilised and the flame and the welding rod 
should be manipulated so as to produce a dis- 
tinet ripple effect on the surface of the com- 
sleted weld. 

The most important point during the whole 
operat‘on is the tinning, which snould take place 
in advance of the front of the puddle at all 
points throughout the whole operation. The 
inner cone of the slightly oxidising flame should 
be kept about 4 in. sway from the surface of 
the puddle, and, finally, welded joints in cast 
iron should be protected from sudden draughts 
during the time of cooling from dull-red heat to 
normal temperature. , 

The lecture was profusely illustrated with 
nearly 100 lantern slides. 

DISCUSSION 

Mr. A. GILSON raised the point of grinding 
versus chipping when preparing the V groove 
for the path of the weld. _— 

Mr. TiBBENHAM recommended chipping be- 
cause it offered a better key for the filler metal. 
Grinding tended to close the grain of the iron 
and might also cause surface oxidation. 

Mr. L. E. SLATER mentioned the salvage of 
waster castings by means of welding and asked 
why castings so treated were often unmachinable 
at the welded place. 

Mr. TIBBENHAM replied that this trouble ought 
not to occur where annealing - followed the 
welding treatment. Sand inclusions in the weld- 
ing rod would cause hard spots, but the pre- 
sence of sand was usually disclosed by the 
appearance of red spots on the weld which could 
be puddled out by the operator. 

Mr. J. H. Propcer said that, for salvage 
of waster castings, if the defect were discovered 
while the casting was still hot from the mould, 
matters were very greatly simplified. The weld 
could be made right away, pre-heating was ob- 
viated, slow cooling followed and the chance 
of failure was practically eliminated. 

Mr. J. L. FRANCIS inquired if the welded 
part was as strong as the parent metal, and 
how oxy-acetylene welding compared with elec- 
tric welding. 

The LEcTURER said the welded part should 
be as strong as the parent metal and when the 
weld was made with bronze rod it was stronger. 
Electric welding tended to give a harder weld 
and heat could not be applied to the job as 
could be done with the torch when oxy-acety- 
lene welding, without actually adding metal to 
the weld. 
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Mr. J. H. PRODGER said that blowholes i: ihe 
weld could be prevented by keeping the ame 
over the weld continuously during the wel Jing 
operation. 

Mr. H. H. SHEPHERD thought Mr. Tibben'jam 
had not stressed sufficiently the advantage of 
bronze welding in effecting repairs in si: 4 
very important asset for mechanised plant. He 
also expressed the opinion that welding with 
bronze filler rods was a development of brazing, 
which was a very old system of joining meials, 
Another point which had not been raised was 
the question of weldings versus castings. jn 
this respect the valuable attribute of cast iron in 
damping out vibration must be considered. ‘fr. 
Shepherd also mentioned some research work 
which had been done on the welding of black- 
heart malleable cast iron. In most cases the 
ductility, as measured by elongation, was de- 
stroyed and the tensile strength was lowered, 
when welding with cast-iron or mild-steel filler 
rod. Using bronze rod the elongation obtained 
was about 2 per cent. 

Finally, Mr. Shepherd expressed thanks to 
Mr. Tibbenham for his most interesting address 
and appreciation of the very large number of 
slides which illustrated it so clearly. 








Publications Received 


The Latest Principles for Applying Tinted Glass 
to Industrial and Other Purposes. By 
Sir Arnold Lawson. A reprint from the 
Transactions of the- Ophthalmological 
Society. 


This very interesting booklet has been issued - 


by Safety Products, Limited, of 44, Hatton 

Garden, London, E.C.1. It covers a large num- 

ber of industrial applications of tinted glass from 

the more recent theoretical aspects. The grading 
standardised by the B.S.I1—there are five grades 

—is explained in some detail. This is followed 

by a review of the conditions obtaining in a 

number of foreign countries. Safety Products, 

Limited, are doing a real service to industry by 

making this publication available to a much 

wider public than that embraced by the member- 
ship of the Ophthalmological Society and so long 
as their stock lasts our readers can obtain a copy 

on writing to Hatton Garden. . 

Index to A.S.T.M. Standards including Tentative 
Standards. Issued by the American Society 
for Testing Materials, 260 S. Broad Street, 
Philadelphia, Pa., U.S.A. 

The A.S.T.M. carries out much the same type 
of work in the United States as the British 
Standards Institution and the publication lists 
the standards now in force, together with those 
tentatively accepted. The cast-iron section is 
quite a lengthy one and runs on fairly parallel 
lines to the British, though a specification for 
“ chilled car wheels’ represents a type of cast- 
ing not made to any great extent over here. 
On the other hand, cast-iron rainwater goods 
find no place in the A.S.T.M. specifications. 


Factory Ventilation in the Black-Out. Pub- 
lished by H.M. Stationery Office, York 
House, Kingsway, London, W.C.2. Price 
3d. net. 

The real value of this publication is contained 
in the thirteen sketches, which illustrate a variety 
of simple methods of ventilation, all of which 
embody light traps. The diagrams are 
annotated, and the text, which runs to five pages, 
also contains a number of useful hints. 


Institution of Factory Managers’ Year Book and 
Proceedings, 1939. (Secretary: Mr. L. M. 
Angus-Butterworth, M.I.Mech.E., Ashton 
New Hall, Ashton-on-Mersey, Cheshire.) 

This books contains the first annual report 
of the Institution. It lists just over one hundred 
members, which seems a very good beginning. 

The balance of the book is made up with lists of 

officers, a report of the inaugural meeting, the 

articles of association, and the financial state 
ments. 
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This Paper is a description of the making in 
geen sand of a 4 ft. 6 in. dia. electric motor 
casing or shell weighing 22 cwts. and the end 
covers for the same motor. When instructions 
were received to make this particular casting, 
the largest casting so far made in the foundry 
was 2 ft. 4 in. dia. 

Deciding Upon the Moulding Method 

The usual method of making these castings 
is in dry sand or by striking them up in loam, 
thus avoiding the need of making a complete 
pattern. Four factors had to be considered 
when deciding upon the method to be adopted: 





Fic. 1—COMPLETED CASTING READY FOR 


MACHINE SHOP. 


(1) The crane is only of 3 tons capacity; (2) 
there is no suitable mould-drying stove; (3) 
the foundry floor is concreted all over; and 
(4) the quantities off these castings, while not 
initially large, were likely to increase in the 
future. 





Fic. 2—WELDED Box Parts USED. 





It was decided that if the moulding boxes 
Were kep! as light as possible and a minimum 
amount of sand used, the crane would be 
adequate. This was possible if the green-sand 
method was used, and it eliminated the second 
and third factors. The making of a permanent 
pattern <vitable for green-sand moulding satis- 
ten; ates the Birmingham, Coventry and West Midlands 
MSc... pr nstitute of British Foundrymen, Mr. A. Tipper 


Motors, ¥ ng. The author is foundry manager with Higgs, 
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Electric Motor Castings in Green Sand” 
By JOHN HIRD 


fied the fourth factor. A further consideration 
was that, should it prove impracticable to make 
these castings in green sand, the cost of a 
waster would be small compared with that of a 
core stove sufficiently large to dry these moulds. 

There is, of course, the alternative and “ half- 
way house,” skin drying, which is often un- 
satisfactory owing to uneven drying, and the 
risk of burning in one part while other parts 
remain green or strike back. On these con- 
siderations it was decided to make the first 
casting in green sand. 

Fig. 1 shows the completed shell casting 
ready to go to the machine shop. It is 4 ft. 
6 in. dia. and 2 ft. 4 in. wide, with a wall thick- 
ness of } in. There are ten ribs, 24 in. thick 
by 6 in. wide in the centre, and stepped down 
at each end to 3 in. wide for a distance which 
varies at each end. The flange round each end 
is 1 in. thick and 24 in. wide. 

The triangular holes in the feet are at both 
sides of the shell and were asked for by the 
foundry to help to support the feet cores and 
enable the feet core prints to be kept small, 
and so allow the size of the moulding box to 
be ata minimum. Actually the feet core prints 
are only 1} in. wide. This is a good example 
of the excellent co-operation which exists be- 
tween the foundry and the drawing office. As 
every foundryman knows, such co-operation is 
a great asset in making satisfactory castings 
economically. 

The hole in the side of the shell is for lead- 
ing the cables to a terminal board. This feature 
is not permanent, but will be altered to suit 
the wiring needs of each order. 


Moulding Boxes 


The welded steel moulding boxes, shown in 
Fig. 2, were designed and purchased, the main 
reason for using such boxes being to keep the 
weight within the capacity of the crane. The 
total weight of these boxes, which are 5 ft. 
square, is 27 cwts. The top box alone weighed 
10 cwts. The dimensions left only 3 in. of 
eng between the edge of the pattern and the 
OX. 

One top part was made 17 in. deep, and the 
three other parts to be used as middle or bottam 
parts as required were 4 in., 6 in. and 12 in. 
deep. The various depths are arranged so that 
the boxes can be built up to suitable depths for 
making the end-cover castings, of which there 
are two depths. The bars in the top box are 
arranged so that there is a 2-ft. square opening 
in the middle, fitted with detachable bars to be 
taken out when making the shell casting. This 
is to allow a 2 ft. square by 1 ft. deep exten- 
sion box to be added when making sleeve- 
bearing end-covers. 

Lugs are arranged on all parts, so that any 
assembly can be bolted together from top to 
bottom by four 1 in. dia. bolts, and 14 in. dia. 
pins are used for locating the pattern and 
moulding boxes. A }-in. thick bottom plate 
was purchased with a 2-ft. dia. hole in the centre 
and strongly ribbed on the back, the front being 
machined all over, as were all joint faces on 
the moulding boxes. 


Shell Pattern Employed 

A half-pattern (Fig. 3) was made and mounted 
centrally on the pattern board. The pin-holes 
are placed between the feet. Both top and 
bottom halves of the mould are rammed off this 
half-pattern. The print to take a core to form 
the hole in the side can be changed over from 
one side of the pattern to the other, for top 
and bottom moulds. 

As several widths of shell will be required, 
the pattern is made to the narrowest width that 


379 


will be wanted, and the print for the body core 
is made 34 in. long. This leaves a 14-in. long 
print when the widest shell is being made. 
Rings fit over this print’ to make the pattern 
width up to that required for any particular 
shell casting. This can vary from 28 to 32 in. 
The depth of the moulding box is arranged so 
that the print comes to the top of the box in 
both top and bottom moulds. There being no 
sand over the print, this is possible, as the 
height of the print does not vary, whichever 
width of shell is being made. This makes a 
hole right through the mould. 

In the bottom half the 2-ft. dia. hole in the 
bottom plate is a few inches smaller than the 
diameter of the print. In the top half-mould 
the 2-ft. square section fitted with the loose 
bars has the bars removed, and the print comes 
up to the bottom edge of the bars. No sand is 
rammed in the square opening. Round rods, 
14 in. dia., are placed on the feet in the centre 
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Fic. 3.—HALF PATTERN FOR MoTor CASING. 
of the place where the triangular pad on the 
feet cores cuts through. These rods are wedged 
under the bars in the top part, and rest on the 
bottom plate in the bottom part. They con- 
nect directly on to other rods running right 
through each half of the foot cores, and ensure 
that the foot cores will not lift when casting. 
The 1} in. wide prints on the feet only act as 
location prints, and are not intended to take 
much of the weight or lift of the cores. 


Core Boxes 


A half core box (Fig. 4) was made, as the 
two halves of the core are identical, with the 
exception of the print for the round cored hole 
in the side, which is changed over for the top 





Fic. 4.—HaLF Core Boxes USED. 


and bottom half-cores. The body of the core 
is made to suit the widest shell required. The 
bottom of the print is made to the same depth 
from the joint as the top of the print on the 
pattern to the joint. 

Rings are placed in the bottom of the body 
of the core box when not making the widest 
shell, to bring the body of the core down to 
the width required. Conversely, the rings are 
taken off the pattern when not making the 
widest shell, to bring the height of the pattern 
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down to the width required. The 24-in. by 6-in. 
ribs previously mentioned as being stepped down 
at each end are the full width right through 
the core box, the step being made by inserting 
green-sand cores of the required length into the 
recess formed by the ribs on the body core, 
before coring-up. The steps are of a different 
length at each end of the shell, and vary in 
different shells from 2 to 6 in. at each end. 
These cores eliminated the necessity for inter- 
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outside of the core box. About 120 of these 
were used in each half of the core. It was 
thought that, being a green-sand core, the sand 
would give when the contraction came into 
play, and that provision need not be made for 
contraction in designing the grid. 

The core, whilst being 4 ft. 2 in. across, has 
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Fic. 5.—First TyPE OF 
changeable loose ribs in the core box. As there 
are at least six varying lengths of these ribs, 
this obviated a considerable amount of pattern- 
making. 
Original Design of Core Grid 

The grid shown in Fig. 5 is a ring, open at 
both ends, made of j-in. plate with 4 in. dia. 
holes at 3-in. centres, stiffened by two 1-in. dia. 
rods across each end. Gaggers, made by 
threading 4-in. dia. rods 14 in. at one end and 
locking through the holes in the grid with a 
nut each side, were used. These were placed 
so as to be each side of the ribs in the core 
box, and were extended to within 1 in. of the 





Fic. 6.—Top HALF OF THE CORE. 





CorE GRID. 
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FiG. 7.—RUNNER ARRANGEMENT. 





Fic. 8—SECOND TYPE OF CorRE GrID. 
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only 2 in. of sand from the root of ‘ie ribd 
to the grid, which was made to fit in tie print 


at the bottom of the core box, and was exact] 
level with the joint. The object of tic grid 
besides carrying the sand, is to vent the core 
quickly and freely, and to minimise the Weight 
of the core. The bottom half-core is lifted ouf 


of the core box with an adjustable four-hook 
sling. This is assisted by using the ring in the 
bottom of the core box as a lifting or stripping 
plate. Four 4-in. rods, threaded at each end, 
are arranged with a nut, countersunk under the 
ring. Bars threaded over the top of the rods 
are bolted to the grid. The core when lifted 
out, and the bottom ring removed by taking 
off the nuts under the ring, will stand on a 
board, as the weight is taken on the rim of the 
grid. 

The grid in the bottom core rests over the 
2-ft. dia. hole in the bottom plate, and the 
bottom rim of the grid makes a metal to metal 
contact with the bottom plate. When the core 
is put in the mould, it is bolted to the bottom 
plate by means of a piece of channel iron across 
the hole in the bottom plate, and straps on to 
the 1-in. dia. stiffening bars in the grid. 

The top half of the core, shown rammed up 
in Fig. 6, is turned over on the trunnions after 
a round board has been bolted on to the top 
of the core box, right through the grid, and 
the bottom of the core box. The bolts are then 
released and the core box lifted off with the 
slings through four 1-in. eye-bolts screwed into 
nuts, let into the bottom of the core box. The 
core is then picked up with the eye-bolts in the 
grid and placed on top of the bottom core. 
The rims of the grids make a metal to metal 
contact, and the top core is bolted down (0 
the bottom core with straps across the 1-in. dia. 
bars in the grids. 

The bottom-half foot cores are put in the 
mould, and the top half placed on them, with 
oil and blacking on the joint. All the air 





May 


prough' 
and the 
dried. 

and, 6 


Thes« 
ints 
rth m 
at one 
owing 
of the 
shell is 
the top 
on to 


‘| brough 


Stoppe 
all fou 
The 
Everytl 
though 
ing du 
found 
the ro 
that, @ 
compa 
of iro! 
baked 
assistet 
taken 





was < 
follov 
A.F.S 
they 
that t 
one s 
afterv 
An 
core | 
tracti 
grids 
was 
at, as 
castin 
the c 


In 
this \ 
Ting 
and | 
Piece: 
width 
left < 
allow 
held 
half- 
into 
faster 
exact 
Tods 
thus 
and 
in f 
The 


for ¢ 















10) 


i€ ribg 
exact] 
° grid 
te core 
Weight 
ted out 


ir-hook 
in the 
ripping 
+h end, 
der the 
1e rods 
1 lifted 
taking 
1 on a 
of the 


ver the 
nd the 
> metal 
he core 
bottom 
| across 
; on to 


ned up 
is. after 
the top 
d, and 
re then 
ith the 
ed into 
;. The 
in the 
1 core. 
» metal 
ywn to 
in. dia 
in the 
1, with 
air 1s 








May 23, 1940 


prought off from the bottom core. 
and the round one for the hole in the side are 
dried. They are made from ordinary backing 
and, bonded with 2 per cent. bentonite. 


These cores 


Running Arrangements 


These castings have to be run at several 
points on the diameter, as it has been found, 
with much smaller shells, that if they are run 
at one point the castings are not symmetrical, 
owing to all the hot metal being at one side 
of the mould; the cooling is then uneven. This 
shell is run as is shown in Fig. 7 straight off 
the top with four 3-in. dia. down-runners direct 
on to the ribs. Three 14-in. dia. risers are 
brought off the ribs between the runners. 
Stoppers are used until the bush is full, when 
all four are lifted simultaneously. 

The first mould was made, closed and cast. 
Everything went according to plan, and it was 
thought that all was well. However, next morn- 
ing during stripping a % in. wide crack was 
found across the width of the shell, through 
the round hole in the side. It was realised 
that, as the thickness of sand in the core is 
comparatively small compared with the weight 
of iron, particularly in the ribs, the sand had 
baked hard, like a dry-sand core. This was also 
assisted by the good venting, and baking had 
taken place before the contraction set in. It 





Fic. 9.—FINAL MODIFICATION OF CORE 
GRID. 


was afterwards learnt that about 4 a.m. the 
following morning the men on duty at the 
A.F.S. station had heard two loud reports which 
they could not account for. It would seem 
that the otherwise good casting broke through 
one side of the hole first, followed very shortly 
afterwards by the other side. 

Another casting was started as soon as the 
core grids had been modified to allow for con- 
traction. There was also another fault in the 
grids which became apparent when the core 
was removed. The sand was difficult to get 
at, as the grid extended the full width of the 
casting. It took three men a day to remove 
the core. 

Core Grid Modified 

In modifying the grid, as shown in Fig. 8, 
this was kept in mind. Instead of splitting the 
ting and taking about 2 in. out at one point 
and strapping it, the grid was cut into four 


Pieces drilling 4-in. dia. holes across its 
width and grinding off the jagged edges. This 
left a } in. gap at each joint, 2 in. in all, to 
allow for initial contraction. The segments are 
held toesther by two cast-iron rings in each 
half-grid, and 3-in. threaded rods are screwed 
Into rinvs, two to each segment. Others are 
fastene’ in the segment with nuts each side, 
exactly opposite the rods in the rings. These 
tods arc fastened together by screwed sleeves, 
thus ho'ting the whole grid together. The top 
and bottom rings in each half-grid are held 
IN position by four vertical rods }-in. dia. 
s +-in. dia. threaded rods were used 
ga S. 
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In this second shell, the sleeves were screwed 
back after casting and the nuts taken off the 
vertical rods. Then the centre rings were lifted 
out. The inside nuts were taken off the gagger 
rods and this allowed the segments to be drawn 
inward and lifted out. The casting was now 
free to contract and it was easy to knock out 
the core. 

It was decided to remove two opposite seg- 
ments in each grid immediately after casting. 
In theory this may seem easy, but in practice 





Fic. 10.—END COVER CASTING. 


it was an exceedingly unpleasant job, working 
in the centre of the mould. It required four 
men from 4.30 (the casting was poured at 4.0) 
until 9.0 to do the job working in relays. This 
casting was sound, and as the second one of the 
order had still to be made, a further modifica- 
tion to the grid was made, in order to ease the 
work of releasing it after casting. 


Final Arrangement of Core Grid 

The rings were now turned to carry a taper 
and were cut into four pieces, and a component 
was chuck-turned to the same taper to receive 
them. The whole assembly was held together 
with two clamps in the form of a cross with 
a l-in. bolt through the centre as shown in 
Fig. 9. The threaded rods and sleeves were 
used to hold the grid segments to the ring seg- 





Fic. 11.—PATTERN AND GRID FOR THE END 
COVER. 


ments, as they were already in existence, but 
the sleeves were not screwed out after casting, 
as the grid now came into sections when the 
centre bolts were released. 

In place of the 4-in. dia. gagger rods, cast- 
iron gaggers were made. These consisted of a 
single casting carrying six gaggers, the back of 
which was drilled and tapped and held in posi- 
tion on the grid with a 3-in. bolt at each end. 
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The front had six gaggers 4 in. by } in. project- 
ing out 74 in. Two of these were arranged 
between each rib, making a total of 20 on each 
grid. The unpleasant job of releasing the core 
was much easier and was reduced from 
44 to 2 hrs. This casting was, in the words 
of the standard specification for iron castings, 
sound, clean, out of twist, and free from blow- 
holes, distortion and all surface defects. The 
casting was made from start to finish by two 
men in three days. 


The End-Covers 

There are two end-cover patterns for these 
machines, one deep and the other shallow. The 
variable speed a.c. commutator motor uses one 
shallow and one deep cover. Other types take 
two shallow covers. Each type of machine is 
made with either sleeve bearings or ball bear- 
ings, which involves a change-over of bearing 
bosses for each end-cover to avoid making four 
patterns. 


Fig. 10 shows the shallow end-cover casting 
carrying a sleeve bearing. The general thickness 
of this casting is § in. There are six windows 
for ventilating, two on each of the three sides. 
The baffle round the inside is 1 in. thick and 
projects inwards a mean distance of 44 in. The 
diameter of the casting is 4 ft. 6 in., the same 
as the shell. The depth is 13 in. and the weight 
8 cwts. 


Fig. 11 shows the pattern and grid for the 
shallow cover. A _ solid block pattern was 
built up for the outside of the pattern, and 
mounted on a pattern board. The inside was 
built up, and fastened into a frame, which 
formed the pattern board. The windows and 
baffle are formed by four loose pieces which 
extend up to the joint on the pattern board. 
The pattern is fitted up for making the plain 
or sleeve-bearing type of cover. The ball-bear- 
ing boss is leaning against the front of the 
pattern. The ball-bearing cover will be dealt 
with next. 


(To be continued.) 








International Association for 
Testing Materials 


The Third Annual Report (1939-1940) of the 
Joint Committee on Materials and Their Testing 
of Technical Institutions and Societies in Great 
Britain, refers to the election of Sir Harold 
Carpenter, M.A., Ph.D., F.R.S., as chairman on 
the resignation of Dr. H. J. Gough, M.B.E., 
F.R.S., who continues to represent Great 
Britain on the Permanent Committee of the 
International Association for Testing Materials. 
A meeting of the Permanent Committee of the 
Association was arranged to be held in Naples 
on April 18, 1939. Owing to the unsettled con- 
ditions then prevailing, it was considered desir- 
able to postpone the date of the meeting until 
it could be held in conditions more in tune with 
that hearty spirit of international co-operation 
and goodwill which has been such an out- 
standing feature of the objects of the Associa- 
tion. For this reason it was considered useless 
to proceed with the formulation of proposals 
relating to the authors of British Papers for the 
1940 Congress which was to have been held in 
Munich. As the international situation had not 
improved, Dr. Gough did not attend a further 
meeting of the Permanent Committee, which 
was to have taken place in Copenhagen on 
September 5, 1939. Since that date, informa- 
tion has been received that the German Associa- 
tion for Testing Materials has made proposals 
to neutral countries that an _ International 
Congress on Testing, arranged independently of 
the Permanent Committee, should be held in 
Germany in 1940; the proposals were not 
favourably received, and appear to have been 
dropped. 
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_ Radiography in the Development of 


Castings for Mass Production’ 
By DON M. McCUTCHEON + 


Cast parts for motor vehicle uses now repre- 
sent large production tonnages. For example, 
the Ford Motor Company used over 7,100 tons of 
copper-silicon steel castings during the month of 
February, 1939. In the past few years the 
number of cast parts replacing forgings or other 
manufacturing methods has shown a consistent 
increase. The part played by radiography in the 
development work on castings at the Ford 
Motor Company may be of sufficient interest to 
warrant a description of the uses and technique 
employed. 

Any part which is being considered for pro- 
duction as a casting must show definite manu- 
facturing advantages when cast over an 
equivalent forging or assembled unit. In addi- 
tion the casting must have suitable structure, 
strength, hardness, or other properties required 
by the use to which the part is subjected. The 
development procedure is outlined as follows. 


Experimental Models Cast for Testing 


A cast experimental part is given extensive 
physical and service tests before being accepted 
for production. The experimental foundry casts 
a number of test models, using a foundry 
technique believed to be best suited for that 
particular design. Casting costs are not re- 
stricted, so adequate gates and risers are pro- 
vided to ensure a sound casting. A very careful 
radiographic examination of these test parts is 
made, and no casting is accepted for testing 
purposes unless perfectly sound. Very often a 
change in experimental foundry technique or a 
modification of the metal analysis is necessary. 


Frequently a number of experimental models 
are cast and tested to determine the most suit- 
able design. The cast crankshaft, for example, 
required considerable research on design and 
foundry technique to produce a perfectly sound 
casting and eliminate warpage during heat-treat- 
ment. After successful experimental procedure 
had been secured for the crankshaft, a series of 
models was cast with varying designs, such as 
number and size of main bearings, location of 
reinforcing ribs, and other changes intended to 
increase the strength and rigidity. After testing 
and acceptance of an experimental cast part, 
the production foundry determines the correct 
procedure under mass-production conditions. 


Production Casting 


The most economical foundry procedure is 
sought in the production foundry consistent with 
the production of sound castings. A minimum 
amount of return metal is desired, together with 
the most efficient sand mould and core design. 
The radiographic methods and technique have 
all been carefully worked out and standardised, 
so that the maximum speed and sensitivity con- 
trol are consistently secured. Rapid methods 
are desirable at this development stage so as 
not to delay establishment of production longer 
than necessary. 


Radiographic examination is not used in 
general for inspection testing of production cast- 
ings after development work is completed, but 
only as an aid in the development of such tests. 
Where production is only moderate, however, as 
in the cast brake and clutch pedals for buses, 
100 per cent. X-ray inspection was made over 
a considerable period. 





* Extracts from a Pap’r presented at the annual meeting of the 
American Society for Test ng Materials, Atlantic City, N.J. 

t Research Engineer, Chemical and Metallurgical Department, 
Ford Motor Company, Dearborn, Mich. 

t Rules for the Fusion Process of Welding, Paragraph U-68, 
A.8.M.E. Boiler Construction Code, Section VITI, p.499 (1935). 
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Detection of Small Defects 

When the radiographic process was first intro- 
duced at the Ford Motor Company in 1931, 
the detection of gross defects aided the develop- 
ment of better foundry technique. In 1933 a 
control on the radiographic process was estab- 
lished by requiring a 2 per cent. penetrameter 
gauge placed on each part examined to show 
clearly on the developed film. This sensitivity 
was soon found to be inadequate. Occasional 
complaints were received that small defects were 
showing up on machined surfaces of parts which 
had been passed by the radiographic inspector. 
The establishing of a radiographic sensitivity of 
0.5 per cent. on 2-in. sections which are subse- 
quently machined and ground has been found 
sufficient to catch all objectionable defects. 
Every cast part is radiographed with a small 
penetrameter gauge, of either the stepped type 
with holes punched in the centre of each step, or 
the slotted type, as described in the A.S.M.E. 
Boiler Code.t Where it is convenient to build 
section of equal thickness 
adjacent to the part under examination, the 
slotted type of gauge is used; otherwise the 
stepped type of gauge is placed upon the top of 
the important sections during exposure. 

Where radiographic examination shows the 
occurrence of defects in experimental cast 
models, the part is sectioned through the centre 
of the defect. Progress in the elimination of 
defects by changing experimental foundry 
technique is followed both by radiography and 
the sectioning of each model through the centre 
of the defective areas shown in the radiograph. 
For sound castings the inspector reports that 
the radiograph shows no defects within the 
sensitivity range indicated by the image of the 
penetrameter on the film. 

The detection of cracks by radiography is 
generally considered to be rather difficult. 
Magnafiux magnetic testing is used at the Ford 
Motor Company as a supplement to the radio- 
graphic method for the detection of cracks in 
forged, welded, and cast ferrous metal parts. 
Casting cracks occasionally occur in new experi- 
mental parts as a result of differential shrinkage 
between the metal and the sand cores on cooling 
after pouring. Larger fillets and close control 
on sand conditions aid in ‘reducing the occur- 
rence of this type of defect. Fortunately the 
location and angle of casting cracks can usually 
be anticipated in small cast parts, allowing most 
favourable positioning of the castings during 
radiography. Examination of suspected parts 
by both radiography and magnetic testing 
methods has shown that radiography is suffi- 
ciently reliable to detect most such defects. 








Stainless-Steel Plaque Weighing 10 Tons 

General Alloys Company, of Boston, U.S.A., 
has just cast an 18-ft. by 24-ft. bas-relief plaque, 
weighing 10 tons, in stainless steel. The plaque is 
now being erected on the Associated Press Build- 
ing, Rockefeller Centre, New York, and symbolises 
America’s free press. The design was made by 
Isamu Noguchi. 


A.S.T.M. Annual Meeting 


The forty-third annual meeting of the American 
Society for Testing Materials is to be held in 
Atlantic City from June 24 to 28 next. Included 
in the programme are symposia on the tools of 
analytical chemistry; spectrographical analysis; 
classification of water intended for industrial use; 
tensile testing and radiographic testing. Sessions 
are to be devoted to testing methods, corrosion, 
and non-ferrous metals. Additionally, Papers and 
reports are scheduled to cover grey, malleable and 
pearlitic malleable cast irons. 
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Moulding Couplings 





A- method of moulding couplings in multip} 
is shown in Fig. 1. These castings are a source 
of trouble and difficulty in certain sizes, es. 
pecially when customers insist upon 2 solu 
perfection. The method was adopted not only 
for the purpose of cheapening mouldin= costs 
and saving floor space in the foundry, but to 
ensure reliable castings, after extensive machin- 
ing has been carried out. 

The disadvantage of the method is tie cost 
of parting off, and the time factor in cxtreme 
urgency, but in the case of a coupling with a 
12-in. face and the neck reduced to a minimum, 
as shown at the top of each casting, parting off 
can be carried out on a comparatively cheap- 
rated saw-machine in 12 to 14 minutes, for each 
coupling. 

The method can effect a saving where large 
quantities are required, especially when defects 
are mostly found after or during the last opera- 
tion of machining, and 45 to 50 minutes may 
have been occupied on a high-rated machine. 

The moulding is carried out by means of one 
bottom part as at A, Fig. 1. This consists of 
a shallow box with flat bars and rammed up 
to the joint, then strickled off level. The quan- 
tity in-each stack depends upon the size of 
the coupling, and the pouring consists of one 
down-gate located in each middle part and con- 
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nected to a deep spray round the bottom joint. 
From this spray are led several in-gates, the 
size of which when combined should be al 
least 25 per cent. less in area than the down- 
gate, and dirt traps should be allowed in the 
spray as shown at D. 

Special care should be taken to ensure there 
is no escape of metal from the down-gate 
through the joints, into other parts of the mould. 
When the metal appears at the run-off riser E. 
which is located 3 in. above the top mould, 
pouring should cease, and the surplus metal 
allowed to drain off. After this riser hes beet 
botted up, hot metal should be poured slowly 
into the remainder of the head until it i: filled 
By this method, if correctly carried cut, 9 
per cent. of good castings can be relied upo? 
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af By E. C. TOGHILL* 
ichin- 
Extracts from a Paper presented to the 
> cost 
pray: EFFECT OF ADDED ELEMENTS ON THE 
shane PROPERTIES OF GREY CAST IRON 
ting off ; Nickel 
cheap. Nickel is first a graphitiser, being in this 
each§ respect about one-third as powerful as silicon; 
but, while silicon coarsens the grain and graphite, 
re largef nickel refines and in addition renders the iron 
defects} less sensitive to changes of section, i.e., it pro- 
- opera-§ motes greater uniformity of structure. The first 
es mayf step in alloying with nickel is therefore to re- 
vachine.f place part of the silicon with three times as 
of onef much nickel. Adjustment of silicon content is 
sists off usually made if the nickel content is more than 
ned up} about 0.5 per cent. Nickel, by permitting a 
> quan-| reduction of silicon content, lessens the ten- 
size of} dency to porosity or internal shrinkage. 
of one} If no allowance is made for its graphitising 
nd con-| properties little increase in strength is noticed 
up to about 1.5 per cent. nickel, after which 
strength and hardness gradually increase. By 
adjustment of the silicon content, additions of 
0.5 to 5.0 per cent. nickel will give from 10 to 50 
per cent. increase in tensile strength. 
L, Toughness is increased, particularly in thin 
= sections. Machinability, in general, is better for 
L nickel-bearing irons than plain irons of similar 
a hardness. Heat resistance and corrosion resis- 
tance are increased, and the thermal expansion 
bs increases up to about 20 per cent. nickel addi- 
r tion, and then rapidly falls to a minimum at 
about 34 per cent. nickel. Nickel exerts greatest 
“ efiect when added to a fully pearlitic iron, and 
it is therefore necessary to add some other ele- 
= ment, or elements, to offset the graphitising effect, 
and for this reason carbide stabilisers such as 
> chromium or molybdenum are added. In order 
to preserve a similar degree of greyness the 
ratios required are approximately 3 nickel to 
i. | chromium, or 4 nickel to 3 molybdenum. 
; In general this system of alloying gives irons 
ae which manifest the grain refining and matrix 
li hardening and toughening effect of the indi- 
vidual elements. 

The martensite forming effect of nickel is 
shown in such irons as “ Ni-hard” and “ Duro- 
cyl,” both of these materials being the subject 
of patents. The composition of “ Durocyl” is: 

. T.C, 3.1 to 3.3; Si, 1.8 to 2.2; Mn, 0.7 to 1.0; 
Y — Ni, 4.5 to 5.5; Cr, 1.5 to 2.2; with S less than 
0.1 per cent., and P less than 0.2 per cent. 

Chromium 

Chromium is a powerful carbide stabiliser and 
therefore a hardener. In quite small amounts 
it has a marked grain refining action and also 
tefines the graphite. For this reason the 
majority of cylinder blocks manufactured in this 

n joint. § SOUNtry contain small amounts of this element. 
res. the§ Chromium even at high temperatures prevents 
be at te breakdown of carbides and therefore the 
. down-§ “ftening of cast iron. 
in the OWinz to a tendency to form massive carbides, 
additions of chromium should be small and the 
-e there S°™Position of the iron rigidly controlled, other- 
vn-gate f Wise chinability will be poor. Strength, 
mould. | 5tdness, depth of chill, resistance to heat, wear 
riser E.§ 224 corrosion are all increased, and when the 
sani carbid not in massive condition shock resist- 
- metal§ *MCe is «Iso increased. 
as been _ Molybdenum 
| slowly This clement refines the grain and the 
is filled. § Staphity and has a very marked effect upon 
out, 9 Mereasise resistance to shock. Little added 
ft upos. * Mic’.od Motor Cylinder Company, Limited, Sm: thwick. 





FOUNDRY TRADE JOURNAL 


Applications of Cast Iron in Modern 
Automobile Construction 


and R. V. DOWLE* 


Institution of Automobile Engineers 


effect is noticed with amounts over | per cent. 
Carbides are stabilised, tensile and transverse 
Strength are increased. Wear resistance, 
corrosion and heat resistance and machinability 
are all slightly improved. 


Copper 

Copper is similar in most respects to nickel, 
but is not so powerful; neither has it the pro- 
perty of giving martensitic irons. It is useful 
in replacing part of the nickel in austenitic irons. 
Tensile and transverse strength and hardness 
increase with increasing copper, the effect being 
most noticeable in low-carbon irons. Wear re- 
sistance and machinability are both said to be 
improved. Heat resistance is increased, and in 
this field it is usually used with nickel. Small 
amounts of copper (0.25 to 1.0 per cent.) im- 
prove corrosion resistance. Fluidity is also 
increased. 


SOME OTHER TYPES OF CAST IRON 
“Lanz Perlit” Iron 

The “Lanz Perlit” process is now well 
known, but castings made by this process are 
probably better known in the marine than in 
the automobile industry. It is, however, worthy 
of note and will be briefly described. 

In order to offset the chilling effect of an 
ordinary sand mould, and to permit the use of 
iron low in silicon and total carbon, a heated 
sand mould is employed. The composition of 
the iron used is adjusted to suit the average 
section and mass of the casting and also the 
mould temperature is varied. It will be 
appreciated that the rate of cooling of the cast- 
ing will be equalised, due to the fact that thin 
sections of iron will have a greater bulk of sand 
around them, and the resultant casting will 
tend to be more even—in thick and thin sections 
—than when produced by ordinary methods. 
Also, the speed of cooling being reduced, there 
is less likelihood of free cementite existing in 
the structure. By superheating cast iron a 
similar, but not so marked, effect can be 
achieved in ordinary sand moulds. 


Inoculated Irons 

Two commercial processes are in vogue, the 
first based on Meehan’s patent of 1924 and the 
second on the Mond Nickel Company’s patent 
of 1927. In these processes the composition is 
such that if cast without treatment the iron 
would solidify just white, i.e., it would have no 
graphite. By providing an abundance of nuclei 
just before casting, the graphite formed consists 
of a large number of short stubby flakes, which 
do not seriously break up the continuity of 
metallic matrix. 

In the former’ process (known as 
“ Meehanite ”’) inoculation is performed by addi- 
tion of calcium silicide to the ladle or cupola 
spout (120 ozs. per ton being the average addi- 
tion). In addition, a number of grades are 
manufactured, each to suit castings of a given 
average section. 

In the latter process the inoculant used is a 
mixture of ferro-silicon and nickel, and the 
irons made by this method are known as “ Ni- 
Tensyl.” Tensile strengths of 22 to 26 tons per 
sq. in. are obtained. 

Pearlitic Short-Cycle-Anneal Malleable Cast 

Iron 

In order to approach the wearing character- 

istics of grey cast iron, coupled with some 
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ductility, short-cycle-anneal malleable irons have 
been produced; but while they are regularly 
made in the U.S.A. they are not so well known 
in this country. As cast the iron is white, due 
to low silicon and total carbon; but subsequent 
annealing breaks down part of the cementite, 
forming nodular graphite in a matrix of pearlite. 

Such irons have a good tensile strength accom- 
panied by elongation dependent upon the nature 
of the anneal, but have the disadvantages of 
poor running properties and extra cost due to 
heat-treatment. 

A pearlitic malleable manufactured in this 
country is of similar composition to ordinary 
black-heart malleable, except for a higher man- 
ganese content. By control of cooling speed 
the pearlite is obtained in lamellar form. This, 
however, is not a true “short-cycle ” malleable, 
since it is (for economic reasons) annealed with 
ordinary black-heart malleable. Tensile strengths 
in the order of 35 tons per sq. in. are obtained 
along with an elongation of 7 per cent. on 2 in. 
The yield point is in general about 60 per cent. 
of the ultimate strength. When alloyed this 
class of iron merges with the type used by the 
Ford Motor Company, Limited, for crankshafts, 
and tensile strengths of over 60 tons per sq. in. 
have been reported on a heat-treated low-carbon 
alloyed iron. 


Black-Heart Malleable Cast Iron 

For applications requiring material of greater 
elongation than grey cast iron, black-heart 
malleable cast iron is available. As cast this 
material has a completely white fracture. An- 
nealing in an inert packing causes the cementite 
to break down to ferrite and temper carbon. 
The annealing period is usually from 6 to 8 days 
at a temperature of about 860 deg. C. Typical 
properties of black-heart malleable are given in 
Table I. A typical composition would be:— 
T.C, 2.3; Si, 1.0; Mn, 0.35; S, 0.07; and P, 0.06 
per cent. The low carbon, silicon and phos- 
phorus of the iron reduce castability and it is 
essential for the designer to keep the casting 
fairly uniform in section, avoiding abrupt 
changes. 


“ Supercooled Graphite” or Modified Cast 
Irons 

From time to time it has been observed that 
certain iron castings possess a peculiar type of 
fracture, generally referred to as “sooty frac- 
ture”; but until recently little was known about 
its formation in commercial castings. Its pro- 
duction is bound up in the thermal history and 
composition of the iron. 

The graphite size in such irons is the finest 
it is possible to attain, and the material there- 
fore has enhanced properties. The British Cast 
Iron Research Association has endeavoured to 
make this type of structure consistently avail- 
able, with uniformity in thick and thin sections, 
and the process evolved by the B.C.LR.A. is 
successful in the case of crucible-melted irons, 
but is still to be perfected in the case of cupola- 
melted irons. 

The aim of the process is to destroy the 
seeding power of the nuclei normally present so 
that in the absence of effective nuclei a degree 
of undercooling takes place, and the graphite is 
thrown out of solution spontaneously in a very 
fine state of division. Perfection of this process 
for cupola-melted irons would make available 
large quantities of superior iron, since plain or 
alloyed irons respond to the treatment. 


White-Heart Malleable Cast Iron 

This material has limited application in the 
automobile industry. It is generally slightly 
stronger than black-heart, but has a much lower 
ductility, the elongation being usually in the 
region of 6 per cent. on 2 in., and while speci- 
fications call upon black-heart to withstand a 
bend of 90 deg., only 45 deg. is demanded on 
white-heart. 
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MECHANICAL PROPERTIES AND TESTS 

The range of cast irons discussed in this 
Paper, together with their properties, is by no 
means exhaustive. The British Cast Iron Re- 
search Association is carrying out a very exten- 
sive investigation in co-operation with the 
Institution of Mechanical Engineers to collate 
as complete a list as possible of the range of 
high-duty cast irons, together with their 
mechanical properties, so that eventually 
designers and engineers will be able to choose 
the type of iron most suitable for their needs 
in the same way that they are able to choose 
their steels by reference to the B.S.I. number 
or its equivalent. Some of the more frequently 
quoted mechanical tests are mentioned here, but 
there are also one or two tests which are now 
seldom used, such as compression and shear 
tests. 


Tensile Test 

The use of ultimate tensile strength as the 
first criterion in regard to cast-iron alloys is to 
be deplored, as this property may not be directly 
allied to any of the other properties, one of 
which may be of paramount importance in the 
particular application for which the component 
is intended. Nevertheless, the tensile test is very 
popular and affords a very quick means of 
ascertaining fluctuations of quality from cast 
to cast. 

The method of carrying out this test and the 
apparatus required for it are also of world-wide 
similarity and very well understood, and for this 
reason alone it is assumed that the simple 
tensile test is not likely to be superseded entirely 
by any of the other mechanical tests. 


Transverse Test 

Probably the most descriptive of the 
mechanical tests used in ironfoundry work is 
the transverse test. It is necessary, of course, 
in this test, as in other mechanical tests on cast 
iron, that the size of the test-bar shall be chosen 
to give a structure as nearly as possible equal 
to the structure that is given in the metal of the 
actual castings for which the tests are to be 
comparative. These test-bars may be cast to 
size or machined, and the latter procedure is 
to be recommended as far as possible. 

The confusion which may well arise due to 
the necessity of quoting always the size of the 
bar and the distance between supports, together 
with the size of the bar for every variation 
of test-bar size and the breaking load, may be 
avoided by converting the result to the “ modu- 
lus of rupture” or “transverse rupture stress.” 
This is obtained by dividing the bending moment 
on the bar by the modulus of section and the 
answer is, of course, in tons per sq. in., ie., 


ate 

The measurement of elongation is not prac- 
ticable in the way that it is usually carried out 
for steels. The amount is so small for the 
commercial grey irons that the tolerances neces- 
sary in reading the normal types of extenso- 
meter do not show up the differences sufficiently 
in the various compositions of irons. This diffi- 
culty is more apparent when a_ stress-strain 
curve is required in order to ascertain the modu- 
lus of elasticity of the various irons, and it 
is for this reason that the beam deflection 
method is used and the beam formula 


d WL* . — 
= 4gpy 'S emp oyed to determine “ E. 


It is well known that the deflection measured 
consists of two parts: (a) the elastic deflection, 
and (5) the plastic deflection, and the British 
Cast Iron Research Association has been largely 
responsible for endeavouring to standardise 
throughout the world the method for obtaining 
the value of “E™ by utilising only the “ elastic ” 
part of the deflection in the beam formula. 

This is done by removing the load after each 
increment and recording the measurement of 


FOUNDRY TRADE JOURNAL 


the deflection which remains on the bar, and 
this is plotted as a separate curve. The amounts 
of plastic deflection are then subtracted from 
the total deflection, thus giving the elastic deflec- 
tion. 


Hardness Testing 

The Brinell machine with ball indenter is 
most commonly used for the softer grey irons, 
but more satisfactory results are obtained on 
the harder high-duty irons by the use of the 
Vickers diamond pyramid machine or the Firth 
Hardometer. 

In the case of the extremely hard white or 
chilled irons it is preferable to use a Shore 
scleroscope, in which the hardness is measured 
by the rebound of a falling weight on the sur- 
face of the metal. This instrument, however, 
should never be used on grey irons. Unlike the 
steels, there is no true comparison between the 
hardness figures of grey irons and their respec- 
tive tensile strengths, and widely differing types 
of irons give hardness numbers as varied as the 
numerous structures obtained by differing 
methods of alloying and of foundry production. 


Impact Value 

There is a growing tendency to recognise the 
value of characteristic resistance to impact. Due 
to the fact that cast iron is amongst the brittle 
class of metals, it has not been sufficiently ap- 
preciated that the relative resistance to impact 
of the various types of cast iron is quite marked. 

The usual Izod test as applied to steels and 
using a 10 mm. square or 0.45 in. dia. notched 
specimen has been found quite unsatisfactory 
when applied to cast irons, as the energy ab- 
sorbed is very low and difficult to read with 
accuracy. 

After considerable investigation the B.C.I.R.A. 
has evolved a test which employs the 120 ft.-Ib. 
Izod single-impact machine with the grips modi- 
fied to take a 0.789 in. dia. unnotched test- 
piece which can be machined readily from the 
normal 0.875 in. or 1.00 in. dia. test-bars. This 
test appears to be giving consistent results and 
proves capable of distinguishing between the 
different classes of iron. 
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that is often quoted is the “endurance raiio,” 
which is the endurance limit divided by the 
tensile strength, and in alloy cast irons this is 
of the order of 0.5, which is remarkably igh 
when compared with the figure of 0.4, waich 
is that usually obtained in steels. 


Damping Capacity 

An important characteristic of grey iron i« its 
capacity for dissipating vibrational energy. ‘his 
is of importance in connection with the cast 
crankshaft and provides for the absorption of 
the superimposed stresses which sometiies 
build up to the dangerous condition giving tor- 
sional fatigue failure. An instrument has been 
developed by the Cambridge Instrument Com- 
pany for the comparative measurement of the 
damping capacity of materials, but it does not, 
as yet, seem to have been put to very extensive 
use. 

The figures shown in Table I give an indica- 
tion of the range obtainable for some of the 
chief mechanical properties of a few of the 
various types of irons. These figures should 
not be looked upon as fixed limits outside of 
which it is impossible to travel, and it should 
be borne in mind that with special treatments 
and unorthodox methods some extraordinary 
results are obtainable. 


LIMITATION OF CAST IRON 
There are comparatively few metal com- 
ponents of a motor-car chassis which could not 
be produced in cast iron by employing suitable 
design, if it were not for the question of weight 
saving. This question is, according to most 
designers, one of paramount importance, and it 
is certainly one which has to be very carefully 
considered if the chief object to be obtained is 
maximum acceleration and speed for a given 
engine size, although much of the weight saved 
in chassis construction often seems to be offset 

by giving the body builder a free rein. — 
Springs of all kinds, including road springs and 
valve springs, are not possible in cast iron, 
because of the low deflection obtainable for 
the stress imposed within the elastic limit. Where 
deflections are very low it is possible to use cast 


The figures given in Table I have been ob- iron as a spring, and piston rings are a very 


tained in this way. 


good illustration of this being done. 


TaBLE I.—Some Typical Mechanical Properties of Various Cast Irons 








Tensile |  Wohler | Modulus 
strength. ae fatigue of elasticity. Impact Modulus 
Tons per hardness. limit. | Lbs. per value. of 
sq. in. | Tons per sq. in. Ft.-Ib. rupture. 
sq. In. | «x 108, | 
Common irons 8-10 140-160 5-6 To pe 16-20 
High-duty iron 18-20 240-280 + 9-11 18-2] 9-10 5 35 
Inoculated iron ee 20-25 230-260 +11-12 18-21 12-18 35-40 
Black-heart malleable 23-26 110-120 +£10-11 24-95 jae d 
Short-cycle malleable 25-35 160-180 +12-16 | 22-24 — i 
Austenitic iron ‘ ae 13-17 150-180 + 69 13-16 15-35 25-30 
Stainless (high-chromium) . . 20-30 280-350 +10-15 | 27-30 10-20 94-32 


Fatigue Tests 
This test has come into prominence in com- 
paratively recent times and possibly due to the 
great interest shown lately in the cast-iron alloy 
crankshaft. The usual fatigue test is the 
“ Wohler,” which takes the form of a simple 
cantilever beam loaded at the end and rotated 


ls 


Highly loaded bearings must be made in some 
form of special bearing metal, although light 
loads may be successfully carried, as in the case 
of camshaft bearings, oil pumps, etc. 


Parts subjected to very high loads of the 
intermittent type, such as gearbox and rear-axle 
gears, are not considered suitable for production 


so that the stresses become alternately tensile and jn cast iron, in its present stage of development, 


compressive. A number of test-pieces is taken 
and in each successive test the stress is reduced 
and the test-piece withstands a correspondingly 
higher number of revolutions before fracture 
takes place. 

When a graph is plotted with the stress as 
ordinate and the number of revolutions to frac- 
ture as abscissa the curve will be found to 
develop into a horizontal line. The stress at 
this point will obviously be one at which the 
material will withstand an indefinite number of 
reversals of stress, and is known as the “ endur- 
ance limit.” In addition to this figure another 


but gears such as timing gears, oil-pump and 
distribution gears and speedometer gears are 
successfully used in this material. Connecting- 
rods with their imposed inertia loads and alter- 
nating stresses and the need to cut weight down 
as far as possible are never likely to be made 
in cast iron, and the same reasons apply to 
other parts such as valves. 


Tubular parts, such as propeller shafts and 
push rods, must still be made in steel so that 
balance and low weight may be obtained with 
the minimum of machining. 


(To be continued.) 
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Heat-Treatment of Light-Alloy Castings’ 


By H. G. WARRINGTON 


(Continued from page 360.) 


Microstructure Changes 


Illustrating the difference between the alloys 
of group II and the simple solid-solution type 
are the photomicrographs (Figs. 1 and 2) of an 
alloy made to D.T.D. Specification 131A in the 
as-cast and heat-treated conditions. Very 
little difference can be observed between the 
two structures from a_ superficial glance, 
although careful examination by one accus- 
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Fic -ALLoyY D.T.D. 131A, OVERHEATED TO 
545 pec. C. x 100. 


tomed to the features of the alloy will reveal 
solution of the magnesium silicide and copper 
constituents. The main skeleton, however, re- 
mains, as it is formed by the iron- and nickel- 
bearing compounds, which maintain the 
strength of the material at elevated tempera- 
tures. For comparison, the structures of 
material to D.T.D.304 are shown in Figs. 3 
and 4. In this case almost complete solution 
of the CuAl, constituent has occurred, giving 
a typical solid-solution structure. 

The most dangerous feature liable to be asso- 
ciated with heat-treatment is that of overheat- 
ing. This may occur through failure of auto- 
matic temperature regulators, or, what is more 
difficult to discover, by accidental displacement 
of the registering or controlling thermocouples, 
which then no longer give a true reading of 
the actual charge temperature. 

The effects of overheating are first seen in 
that excessive distortion has occurred, accom- 
panied in some instances by cracking or blister- 
ing. Fusion of the eutectic constituents 
weakens the casting intrinsically and renders 
the material extremely brittle. Fortunately, the 
symptoms are easily recognised, a fracture test 
showing discoloured areas where internal cracks 
have formed, the material breaking under light 
impact. The microstructures obtained are 
characteristic, the examples shown (Figs. 5 to 
7) being material to Specification D.T.D.131A, 
heated progressively at 545, 550 and 555 deg. C. 
respectively. Complete redistribution of the 
complex eutectics following fusion gives a 
characteristic appearance from which the 
approximate extent of the overheating can be 
estimated. 

Failure to respond to heat-treatment by in- 
crease in tensile properties is an elusive feature, 
and may be caused by casting defects. The 
specimen illustrated in Fig. 8 is a severely- 
chilled die-casting in alloy to D.T.D.309, in 
which internal shrinkage occurs. Tested in the 
as-cast condition, normal tensile properties are 
obtained, but no improvement is shown on heat- 
treatment. The shrinkage is insufficient in itself 
to reduce the strength of the material, but is 
indicative of eutectic segregation, there being 
impoverishment of the necessary constituents in 
this area to form the correct solid solution. 
This feature, however, is more likely to occur 
on magnesium-base alloys, where it is a serious 
problem, and is comparatively rare on alumi- 
nium alloys. 
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Furnace Equipment 


The heating media generally obtainable for 
the purpose of heat-treatment are producer gas, 
coal gas, fuel oil and electricity. With direct 
heating it is found that, in general, the higher 
the calorific value of the fuel, the more diffi- 
culty encountered in temperature control. Hence 
pre-mixers are used in many cases, or the heat 
energy transformed to electrical energy for ease 
of application. Alternatively, the fuel may be 
burnt in radiant tube heaters, the heat being 
transferred to air that is circulated rapidly over 
the tubes and the work. Molten salt is also 
used as the medium for heat transfer, flattening 
out rapid changes in temperature and transfer- 
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Fic. 6—ALtoy D.T.D. 131A, OVERHEATED TO 
550 DEG. C. 


Fic. 7.—A.LLoy D.T.D. 131A, OVERHEATED TO 
555 pEG. C. x 100. 
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ring the heat to the work in the most efficient 
way. 

The first and major item in the specification 
of a furnace for the heat-treatment of light 
alloys is that the heat interchange shall be 
rapid, so that as small a temperature differen- 
tial as possible exists between the heating 
medium and the castings being treated, thus 





Fic. 8—ALLoy D.T.D. 309, Cum Cast, 
SHOWING INTERDENDRITIC SHRINKAGE. x 100. 


eliminating “hunting” or wide temperature 
variations during control. This is achieved by 
means of air circulation, which should be as 
rapid as possible consistent with fan design. 
The two pit-type furnaces illustrated in Figs. 9 
and 10 are typical electric-resistance furnaces 
used for this type of work. A high air speed 
is achieved, and has been checked to be of the 
order of 20 to 30 ft. per sec. A point worth 
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that unsupported parts will sag under their own 
weight and collapse. In some cases jigs are 
necessary to obtain the requisite freedom from 
distortion, as in the case of castings it is un- 
wise in general to attempt any resetting after 
treatment. 

For the solution-treatment of magnesium- 
base alloys atmospheric control is necessary, 
as at the high air-speeds in an air furnace, com- 
bustion occurs at the temperature of operation 
with almost explosive violence. A simple way 
to achieve this is to use oil or gas fuel in a 
fully recirculating furnace. The type of fur- 
nace illustrated in Fig. 12 embodies three heat- 
ing chambers fed from a single heating unit. 
Combustion takes place in this external com- 
bustion chamber, and is circulated by means of 
a fan and returned. The recirculation of com- 
bustion products makes the control of the atmo- 
sphere composition a simple: matter, increases 
the efficiency of the furnace, and gives a lower 
combustion chamber temperature. 

Salt baths using a mixture of chromates as 
the heating medium are known to be used for 
the treatment of magnesium alloys, but are 
rather expensive, there being a high salt loss, 
lack of cleanliness in operation, and a danger 
of chrome poisoning to the operators. Nitrate 
salt baths which are used for aluminium alloys, 
of course, must on no account be used for mag- 
nesium, owing to the serious risk of explosion. 

Nitrate salt baths offer a means whereby at 
low initial cost satisfactory heating, easy to con- 
trol, is obtainable for aluminium-alloy castings. 
For very thin-section unsupported castings with 
delicate fins or lugs, an added advantage is that 
the alloy has a relative density of 1.6 when 
immersed in salts, which reduces the danger of 
sagging under its own weight. 

There have been on the Continent occasions 
when serious explosions have occurred through 
the use of molten nitrate salt baths, and minor 





May 23, 194i) 


decomposition of the salt was due to local 


vets 


heating of the container, and the following ceck 
test was carried out. 

Two model salt baths were constructe:) of 
welded mild steel, and to give the worst pos ible 
heating conditions were fired by means of oxy- 
acetylene burners, each adjusted to the ame 
flame size and gas consumption. The two salts 
were tried side by side, and in the case o/ the 
50:50 nitrate mixture, as soon as .a temera- 
ture of 400 deg. C. was registered, a reaciion 
was seen to commence at the spot where fiime 
impingement occurred. A spiral of reaction 





Fic. 11.—INTERNAL VIEW OF PiT-Typr 
FURNACE, SHOWING THERMOCOUPLES. 


product began to rise from the steel bottom, 
together with evolution of nitrous fumes, and 
in less than 30 sec. the temperature rose to 
650 deg. C. A hole then appeared from the 
inside and further reaction ceased by loss of 
salt. In the other case heating was continued 
for 20 min. after obtaining 400 deg. C., and, 
when a temperature of 700 deg. C. was regis- 
tered, a hole was melted through from the out- 





Fic. 9.—Pit-Type ELecTRiC FURNACE 


noting in checking this type of furnace is that 
it should be done with a full load that will split 
up the air stream, otherwise false results are 
obtained, strangely enough in some cases giv- 
ing an apparent reduction in air speed with an 
empty furnace. One furnace is shown in 
Fig. 11 with the lid removed to indicate the 
position of the thermocouples. Although the 
temperature gradient throughout such a fur- 
nace is limited under good conditions to within 
2 deg. C., bad packing can cause an air-lock, 
and it is good practice to ensure that the 
couples extend to the centre of the charge. 

It is essential that individual castings be well 
supported, as the strength at the solution-treat- 
ment temperature is low, there being a liability 


AND CONTROL 


PANEL. Fic. 
reactions have been known to occur in this 
country, in the latter case, fortunately, with no 
worse result than a hole being burnt in the 
bottom of the container and the loss of the 
salt. It is customary, therefore, when design- 
ing a salt bath layout to include a safety pit 
in which the salt can be emptied to avoid it 
spreading over the shop floor. The salts con- 
cerned have always been either the eutectic or 
the 50:50 mixture of the alkali nitrates. It 
came to the notice of the writer’s firm that a 
proprietary salt was being marketed in this 
country, believed to be basically sodium nitrate 
with an addition of approximately 10 per cent. 
of potassium nitrate. It was believed through 
observation that the cause of the spontaneous 


10.—Pit-TypeE ELECTRIC FURNACE AND RECORDER. 


side by the action of the welding flame alone, 
there being no chemical action discernible. 

It-is thought that, where serious explosions 
have occurred with the 50:50 nitrate mixture, 
the reaction has increased in violence and tem- 
perature, and, if the bottom of the container 
has not been pierced, eventually involves the 
whole mass of the bath. If local overheating 
is avoided, however, and a periodic inspection 
made for scaling and sludging, there shou!d be 
little danger from this source. 

The same general principles apply to age 
hardening furnaces as to those for solution 
treatment, and similar furnaces may be em- 
ployed. However, it is less costly owing to the 
lower temperatures to design furnaces for the 
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FRY Saldeting Fluxes 


These are the two functions of a flux: Firstly to clean the surfaces to be joined, and 





secondly to protect them from oxidation. 


Fluxes can be divided into two main classes 


depending on the extent to which these two functions are fulfilled. 





GRADE 
ACTIVE FLUXES 


These are character- 
ised by rapidity in 
working and ability 
to remove quite con- 
siderable films of 
oxide, rustand grease 
from the surfaces of 
the joint members. 


“« Frysol”’ 
Tinning Salt 


‘« Frysol’’ 
Soldering Fluid 


‘«Frysol”’ 
Paste Flux 


RECOMMENDED USES 


“‘Frysol ’’ Fluxes are rapid in action and suitable for 
all normal soldering on steels, copper alloys, tinplate, 
galvanised iron and all metals except aluminium. 


Powder flux which is made up as required by dissolving 
2-4 Ib. per gallon. Provides the most convenient way 
of storing flux. 

Made from ‘“Frysol’’ Tinning Salt and supplied in 
three strengths :— 

Black Band— strong for wrought iron, steel, etc. 
Green Band — medium strength for general soldering. 
Yellow Band—for general soldering such as brass, 
copper, etc. 

Suitable for all types of dipping work. 

Active flux in convenient form, especially suitable for 
bit soldering. 


REMARKS 


Approved I.N.O. W.O. and 
A.1.D. for general soldering work. 
Like all active fluxes these fluxes 
leave a residue which may cause 
corrosion. After soldering the 
joint should therefore be wiped 
with a cloth or washed either in 
warm water or in a weak | per 
cent. hydrochloric acid. 


Surplus flux should be removed 
by wiping. 





SAFETY OR 
PROTECTIVE 
FLU XES — 

NON - CORROSIVE 


These have little che- 
mical activity and 
therefore can exert 
only aslight cleansing 
action. It is therefore 
necessary to start 
with a_ reasonably 
clean surface. 


** Alcho-re ”’ 
Paste Flux 


** Alcho-re’”’ 
Soldering Fluid 


Fry’s Oleic 
Acid No. 9 


Electrical and radio work and other soldering duties 
where freedom from acid action is essential. 
For copper, brass, tin, pewter, tinplate. 


Liquid safety flux used extensively for War Office and 
Admiralty work on ammunition boxes, smoke floats, 
etc. For copper, brass, tinplate, iron and steel. Equally 
suitable for hand soldering and dipping work. 


Approved A.|.D. The flux leaves 
a dry residue which is a non- 
conductorand alsonon-corrosive. 
If desired the residue can be 
removed by wiping with a cloth 
moistened with methylated 
Spirits. 


Flux residue is a non-conductor; 
it is removed by wiping. 





SPECIAL FLUXES 





‘* Fryolene”’ 
Flux 


Fry’s Zinc 
Flux 





Quick action, non-acid paste flux, suitable for monel, 
nickel, chrome, as well as iron and non-ferrous alloys. 
Also supplied in liquid form for dipping work. 


Non-corrosive powder flux suitable for zinc, zinc alloys, 
galvanised iron. 





Flux residue harmless, but can be 
removed with warm water or 
warm cloth. 


Flux residue is non-corrosive. It 
can be removed by wiping. 








For many years Fry’s Metal Foundries have maintained a research staff 
investigating not only the purely scientific problems connected with the 
production of better solders and fluxes but also the practical problems 
confronting the ordinary and the specialised solder user. 
We shall be pleased to co-operate in the solution of solder users’ difficulties and 
to supply free on request copies of technical publications on solders and fluxes. 


FRYS METAL FOUNDRIES LTD 


TANDEM WORKS: MERTON ABBEY: LONDON :S:-W:!I9 





TELEPHONE : MITCHAM 4023. 
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purpose. The one shown in Fig. 13 has an air 
speed of approximately 700 ft. per min., and is 
controlled to a maximum temperature varia- 
tion over the chamber of 5 deg. C. Combus- 
tion is in a separate chamber, and the gaseous 
products are recirculated by means of a blower 
fan. These furnaces have developed indus- 
trially from enamelling ovens, considerable re- 
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Power or Hand Machines ?* 


By J. N. SHERAR. 


Although the foundry industry has been 
making steady progress in its methods during 
the last 25 years, it is obvious that the last 
war was the direct cause of many changes. 
Not only did the difficulty of obtaining certain 
raw materials and the shortage of skilled labour 
lead to new lines of research, but attempts to 
quicken or cheapen production brought about 
new methods of manufacture. 


Many foundries to-day will have to review 
their position and consider what changes may 
be necessary to meet the very high require- 
ments of the present conditions. Foundrymen 
cannot expect to see so many changes as the 
last war produced, since so few new lines of 
research are now left open, but they may 
expect extensive mechanisation and alterations 
to existing layouts at many foundries. It is 
therefore important to display caution in the 
choice of the methods that can be employed to 
increase the efficiency of a moulding shop. It 
is a common error to suppose that the installa- 
tion of power machines in the place of hand 
machines is a ready way to decrease moulding 
costs, but an examination of the facts shows 
that this is not always so. 


The jolt-squeeze power machine is one of the 
most common types of power machine used, 
and it is proposed to compare this with the 
ordinary hand-press machine. The capital out- 
lay on a power machine is considerably higher, 
the average cost being between £300 and £400, 
with the foundations extra. The hand-press 
machines cost about £45, and if a concrete 
floor is available no special foundations are 
required. If the installation of power machines 
necessitates extension of the compressors the gap 


* Anentry in a Short Paper Competition organised by the East 
Midlands Branch of the Institute of British Foundrymen, 
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finement being needed for the closer tempera- 
ture control required. 


Conclusion 
An attempt has been made in this Paper to 
show the necessity for an understanding of the 
general metallurgical principles of aluminium 
alloys for the successful conduct of a heat- 
treatment department that is to cope with a 





FURNACE. 


is again widened, and the interest on the capi- 
tal locked up is a further consideration. It will 
be agreed that the depreciation of a power 
machine is far greater than that of a hand-press 
machine, but if this is taken at a nominal figure 
of 10 per cent. in each case, the one costs £30 
to £40 as compared with £3 to £4 for the other. 

In considering the maintenance costs, it is 
obvious that all power machines require constant 
attention, whilst the hand machine requires very 
little beyond the occasional lubricating of the 
moving parts. It is in fact comparable to the 
difference between running a car and a bicycle. 

Whilst it is difficult to generalise sufficiently 
to give average figures for running costs, it is 
obvious that compressed air is expensive whilst 
a hand machine costs nothing for power to 
run, 

Pattern Costs 

The wear and tear on patterns is much heavier 
where they have to withstand jolting. This is 
particularly so in cases where pattern compounds 
are used. To meet modern engineering require- 
ments it is very difficult to avoid the use of such 
compounds in the manufacture of production 
pattern layouts, and it can be safely said that 
the actual life of a pattern on a power machine 
is not more than 40 per cent. of the same 
pattern on a hand machine. The reinforcing 
required to strengthen such patterns makes them 
very heavy and awkward to handle, and on a 
heavy pattern where the draft is small it is often 
difficult to get good lifts, the vibrator having 
very little effect in such cases. 

A breakdown on a hand machine is generally 
a simple matter to correct, and only holds up 
production of the one faulty machine. For 
instance, a recent burst in an air pipe stopped 
the production of three power machines for two 
hours, despite the fact that these machines are 
segregated as far as possible. The breakdown 


of a compressor would bring a complete battery 
of power machines-to a standstill, and whilst 
it seems logical to have a spare compressor 
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wide variety of materials and components. 
the same time, the author has endeavoured 
give some idea of those subjects which 
of interest to the heat-treatment technician -: 
the effect of his knowledge on the design «; 
use of castings, in the hope that a little m 
thought may be given to this branch of w: 
than to dismiss it as “so much per Ib.” 





FIG. 


13.—BATTERY OF GAS-FIRED AGEING 
FURNACES. 


ready for use in such cases, the cost is very 
high. 

There are many cases in which a power 
machine may be used to advantage, and these 
comparisons only apply to cases where either 
hand or power machines can be used. They do 
not all apply to such machines as the hydraulic 
type, although such machines need pumps and 
accumulators. Though the electric machine 
may show advantages over the hydraulic and 
the compressed-air machines, few foundries 
have direct current available, and thus con- 
verters generally have to be installed with these 
magnetic machines. On the other hand there 
are cases in which the hand machines are un- 
questionably the best. Although there have 
been many attempts no power machine has yet 
been made which can equal a simple squeezer 
on shallow snap-flask work. 


Floor Space 

Another disadvantage of many power 
machines is the greater floor space occupied. 
It may be found that whilst a power machine 
may produce more moulds than a_ hand 
machine, the production of the total floor area 
of a group of such machines may be less than 
the production of a greater number of hand 
machines, which could be worked in the same 
area. 

Experience has shown in many cases that 
these reasons make it uneconomical to use 
power machines when the job can be made on 
a hand machine. The most convincing example 
that can be cited by the author is that of 4 
mould made in a 24-in. by 18-in. by 6-in. box. 
The daily production on a power machine was 
71 boxes as against 56 on a hand machine, oF 
26 per cent. more using power, but this was 
found in practice to be a more costly method 
of production. When the work is adaptable 
to hand machines, should foundrymen not con- 
sider these facts, and ask, “Is the power machine 
worth while?” 
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WORKINGTON & DISTINGTON 
MACHINE-CAST HEMATITE IRONS 





THE UNITED 


Mth 


COMPANIES LTD 


As the tractor is superseding the No sand, no unwieldly sows, 100% 
horse, so Machine-cast Iron is clean, usable iron which melts 
replacing old-fashioned sand-cast more quickly and saves fuel and 
pig, with considerable advantage limestone. Slabs are easy to handle 
to the user. by hand or magnet. 


Write for the book "Workington & Distington Machine-Cast Irons,” this also 
contains useful information regarding U.C.O. Machine-Cast All-Mine tron. 


WORKINGTON IRON & STEEL COMPANY ~— DISTINGTON HEMATITE IRON CO. LTD. 








Branch of The United Steel Companies Limited Associated with The United Steel Companies Limited 
WORKINGTON CUMBERLAND WORKEsaSuet CUMBERLAND 
Teleph : Working 206 Telegrams: “Mosbay” Working h : Workington 207 Telegrams : “Ironworks” Workington 
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The Week’s News in Brief 


Trade Talk 


STANDARD ALLoys, LIMITED, is being wound up 
voluntarily. Mr. J. H. Buckland is the liquidator. 

THE CENTENARY of the establishment at Derby of 
what are now the L.M.S. Railway works occurred 
on May 11. 

MEMBERSHIP of the Amalgamated Engineering 
Union now totals 442,496, an increase of 9,923 
in a month. 

NEWTON CHAMBERS HARNISCHFEGER ENGINEERING 
ComPANy, LIMITED, is being wound up voluntarily. 
Mr. H. H. Blackburn, Commerce House, Cheapside, 
Bradford, is the liquidator. 

THE NorTH BriTISH LOCOMOTIVE COMPANY, 
LimiTep, Springburn, Glasgow, have received an 
order for ten duplicate locomotive boilers for the 
Great Western of Brazil Railway. 

THE LONDON oFFICE of Paterson Hughes Engi- 
neering Company, Limited, of Glasgow, is to 
morrow being moved from Windsor House to their 
London works at 31, Gorst Road, Park Royal, 
N.W.10. 

Last Fripay the Gas Committee of Glasgow Cor- 
poration decided, by 10 votes to 2, to recommend 
acceptance of the offer of William Dixon, Limited, 
Govan Iron Works, to supply coke-oven gas to the 
Corporation. 

AN EXTRAORDINARY MEETING of the Institute of 
Vitreous Enamellers is to be held at the Chamber 
of Commerce, New Street, Birmingham, at 2.0 p.m. 
on Tuesday, June 11, to consider the alteration of 
the Articles of Association. 

THE PARTNERSHIP between Mr. R. L. K. Watson 
and Mr. Edward Newton, carrying on business as 
brass and steel founders at Brook Foundries, Bug- 
lawton, Congleton, Cheshire, under the style of 
“Newtons Non-Ferrous,” has been dissolved by 
mutual consent. Debts will be received and paid 
by Mr. R. L. K. Watson, who is continuing the 
business under the same style. 

AFTER 80 YEARS at 29, George Street, East Mel- 
bourne, Victoria, Australia, T. Main & Sons (Pro- 
prietary), Limited, have moved to larger premises 
at Richmond, a suburb of Melbourne. Mr. 
Main, the managing director, who is an honorary 
corresponding member of the Council of the Insti- 
tute of British Foundrymen, is the fourth genera- 
tion to follow the practice of ironfounding. 

Sir Gites GILBERT Scott opened an exhibition 
entitled “Railings for Scrap,” at the Building 
Centre in New Bond Street, London, recently. The 
exhibition is designed to show not only what rail- 
ings might be removed with advantage, but also 
what railings ought to be retained on esthetic 
grounds. Mr. Burgin, in a message read at the 
opening of the exhibition, stated that in the Royal 
Parks the Office of Works had collected about 30 
tons of surplus railings and sold them as scrap 
last month. They had also decided that a stretch 
of railings inside Hyde Park between Hyde Park 
Corner and Stanhope Gate could be regarded as 
unessential; these had been accepted as a gift by 
the Iron and Steel Control. It was hoped to find 
more unessential railings in the parks. The exhi- 
bition will remain open in London until June 8, 
and will afterwards be shown at other places in 
the country. 

_ SiR RONALD MATTHEWS, president of the Associa- 
tion of British Chambers of Commerce, in a letter to 
presidents of chambers, stresses the need for an 
aggressive export policy. After referring to the pro- 
gress which has been made since the appointment 
of the Export Council, Sir Ronald Matthews says 
that there appears to be, however, still a number 
of firms who do not fully appreciate what is wanted 
in practice when it is said that the war is in real 
truth a matter of life and death to the country, 
and that consequently nothing should be withheld 
if we are to gain ultimate victory. There is still 
in some quarters an inclination to measure things 
by peacetime standards. For instance, firms are 
saying that they should not be asked to take any 
unusual risks, and argue that the Government should 
safeguard them from all possibility of loss. This 
attitude prompts manufacturers and merchants to 
refuse to quote firm prices even where, by making 
suitable allowance for the risks, they could reason- 
ably offer firm contracts at slightly higher figures 
without running unreasonable risks. Suggestions 
have been made that the Government should in 
some way insure firm price quotations, but for 
— reasons the Government are not likely to 

lO So. 


W. and steel trades for up- 


Personal 


Mr. R. S. Lewis has been elected a director of 
Ransomes & Rapier, Limited, engineers and iron- 
founders, of Ipswich. He has completed 40 years’ 
service with the company. 


Dr. W. H. HATFIELD, F.R.S., has been appointed 
a member of the Council of the University of Shef- 
field in place of Mr. J. H. Doncaster, who has 
resigned. Dr. Hatfield is a director of Thos. Firth 
& John Brown, Limited, and technical research 
director of the firm. 


Mr. E. H. LEVER, joint secretary of the Pruden- 
tial Assurance Company, has accepted the unani- 
mous invitation of the directors of Richard Thomas 
& Company, Limited, to become chairman of the 
company. The appointment will take effect as 
from August 1. In the meantime the board will 
be presided over by the Earl of Dudley. Mr. 
Lever, who replaces Sir William Firth, will resign 
his appointment with the Prudential Assurance 
Company to devote the whole of his time and 
attention to his duties, which will combine those 
of chairman and finance director. 


THE IRON AND STEEL CONTROL of the Ministry 
of Supply have appointed Mr. N. L. Goodchild as 
Director for  Pig-iron. 
Mr. Goodchild has been 
at Steel House since the 
outbreak of war and is 
well known to the iron- 
foundry industry in his 
pre-war capacity as 
manager of the pig-iron 
department of the Stan- 
ton Ironworks Company, 
Limited, near Notting- 
ham. He has_ been 
actively concerned with 
the supply and distribu- 
tion of all types of pig- 
irons in both the iron 





wards of 20. years and 
is considered as one of 
the leading industrial authorities in this country 
on the subject. 


Wills 


ROWBOTHAM, SIR THOMAS, chairman of 
T. Rowbotham & Company, 
Limited, colliery plant and machin- 
ery manufacturers, Stockport 


BAILEY, A. S., of Northwood, Middlesex, 
late managing director of the Metro- 
politan-Cammell Carriage & Wagon 
Company, Limited, formerly London 
manager for Cammell, Laird & Com- 
pany, Limited, and afterwards mana- 
ger of the National Ordnance Fac- 
tory at Nottingham ... a ; 


£108,698 


£35,712 








Obituary 


Dr. WILLIAM EDWARD SUMPNER, principal of the 
Birmingham Central Technical College from 1895 
to 1930, has died in his 76th year. 

Mr. DANIEL CONNOR LYSAGHT, a managing direc- 
tor of John Lysaght, Limited, Orb Ironworks, New- 
port, died last week in a nursing home. He was 
also a director of Joseph Sankey & Sons, Limited. 


THE DEATH has occurred of Mr. R. G. Prestwich, 
a director of the Gosforth Foundry Company, 
Limited, and a principal of William Lee & Sons, 
both firms being malleable founders in Dronfield. 
He was 57 years of age. 








Karabuk Steelworks 

_ According to an official report, the Karabuk 
iron and steel works in Turkey are shortly to com- 
mence rolling tubes and other products. Potential 


consumers have been asked to state their probable 
requirements, to enable the output of the works 
to be adapted to the volume of demand. 
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Reports and Dividends 


Harland eering Company, Limited—))jyi- 
dend of 7 per cent. for 1939. 

Marshall, Sons & Company (Successors), Lir -ited 
—Interim dividend of 3} per cent. 

Follsain Metals, Limited—Gross profit for ‘939, 
£516; net loss, £1,562. 

Ewart & Son, Limited—Accounts for 1939 siiow 
a balanced debit of profit and loss accoun: of 
Platt Bros. & Compan¥ (Holdings), Limited—Net 
profit for the year to March 31, including £15,558 
from debt reserve, £108,025; ordinary dividend of 
5 per cent. 

John I. Thornycroft & Company, Limited— 
Interim dividends of 3 per cent. on the cumulaiive 
preference shares and 3} per cent. on the participat- 
ing preferred ordinary shares. 

Union Steel Corporation (of South Africa), 
Limited—Net profit for 1939, £130,423; brought in, 
£15,357; ordinary dividend of 6 per cent.; to invest- 
ments reserve, £5,000; to general reserve, £65,000; 
carried forward, £19,780. 

inson & Cowan, Limited—Net profit for 
1939, after making provision for debenture service 
(£12,082), taxation and depreciation, £25,708; 
brought in, £30,959; preference dividend, £23,288; 
carried forward, £33,379. 

British Timken, Limited—Net profit for 1939, 
after charging depreciation, £115,619; brought in, 
£22,868; taxation reserve, £55,000; to general re- 
serve, £23,427; dividend of 15 per cent. on the 
ordinary shares, £33,750; carried forward, £26,310. 

Brush Electrical Engineering Company, Limited 
—Net profit for 1939, after providing for interest 
on debenture stocks, maintenance and depreciation 
of plant, and war risks insurance, £31,705; brought 
in, £691; preference dividend for year to March 31 
next, £7,150; written off patents and goodwill, 
£11,538; written off expenditure on A.R.P., £2,820; 
carried forward, £10,888. 

English Steel Corporation, Limited—Trading 
profit for 1939, after providing for income tax, 
E.P.T., N.D.C., and contingencies, £891,074; depre- 
ciation, etc., £432,322; to reserve, £100,000; pre- 
ferred ordinary dividend equalisation account, 
£18,231; dividends of 7 per cent. on the preferred 
ordinary capital and 20 per cent. on the deferred 
ordinary shares, the latter free of income tax; 
brought in, £75,798; carried forward, £88,680. 








New Company 

(From the Register compiled by Jordan & Sons, 
Limited, Company — Agents, 116 to 118, 
Chincery Lane, London, W.C.2.) 

Hurry Heaters, Limited, Armoury Close, Little 
Green Lane, Bordesley Green, Birmingham, 9— 
Capital £10,000. Manufacturers of industrial, com- 
mercial and domestic heating appliances. Direc- 
tors: H. G. Darby and F. A. Baker. 











Contracts Open 


Cairo, June 15—Various weighing machinery for 
the Controller, Assay and Weights and Measures 
Department, Gamaliya, Cairo. The Inspecting En- 
gineer to the Egyptian Government, 41, Tothill 
Street, London, S.W.1 

London, E.C., May 30—Two portable coal con- 
veyors, hoppers, shoots, etc., for the Metropolitan 
Water Board (Room 171), New River Head, 173, 
Rosebery Avenue, London, E.C.1. 








Forthcoming Events 


Institute of British Foundrymen 


MAY 25. . 
Wales and Monmouth Branch :—‘* Non-Ferrous Founding, 
Paper by Wm. Williams, at University College, 


Cardiff, at 3 p.m. 
JUNE 7 & 8. 

Annual Conference :—At Cheltenham. Council and com: 
mittee meetings in evening of June 7. Annual 
general meeting and technical sessions in morning 
of June 8, and dinner and dancing in evening. 


institute of Vitreous Enamellers 


MAY 27. 

Midland Section :—Joint meeting with Gosiety of Glass 
eee. “Glass Technology as Applied to the 
Study of Vitreous Enamels,” Paper by R. J. Slawson, 
at Chamber of Commerce, New Street, Birmingam, 
at 7.30 p.m. 


MAY 30. . 
Chemical Resistance Test Sub-committee :—Meetin: in 
Birmingham, at 11.30 a.m. 
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The ideal 
cupola lining and 


GLENDOLINE 


patching material... 


GLENDOLINE 


Glendoline is a carefully prepared 
plastic refractory, comprising 
ganister stone from a selected bed 
of the famous Sheffield quality, 
blended with a special clay. 


The mixing and grading of Glendoline 
is controlled to a definite formula, 
ensuring dependable and uniform 


quality. 


+ HIGHLY REFRACTORY 
Prove apie a he hg” an XC GREAT MECHANICAL STRENGTH 


the positions where Glendoline is 
recommended for lining and patching. | 








Please write for fullginformation and descriptive leaflet to :— 


GENERAL REFRACTORIES Ltd. 


Shefield 31 113 (6 lénes). GENEFAX HOUSE, SHEFFIELD e Gonsfax, Shufiala.” 
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Raw Material Markets 


The serious turn of events in the war situation 
has already resulted in an intensification of activity 
on the industrial front. Iron and steel makers, 
already operating their plants at a high rate, are 
increasing their efforts to expand the production. 
There was a certain amount of lost time at Whitsun, 
when essential repairs were carried out, but for the 
most part works continued in operation throughout 
the holiday. In the foundry industry, where there 
is still short time, it is hoped that more Govern- 
ment work will become available to compensate 
the trade for losses of business brought about by 
the war. A rousing call to workers employed in 
industries connected with the production of war 
material was made on Monday by the Minister of 
Supply, Mr. Herbert Morrison, who strongly 
exhorted both men and women to “give of your 
very utmost. Work at war speed.” 





Pig-lron 


MIDDLESBROUGH—Pig-iron for foundries in 
this area is coming through satisfactorily from the 
Midlands, but stocks are not large and output 
would have to be expanded were the consumers 
able to secure the amount of Government work 
for which they are seeking. It is fortunate in 
some ways that there is only a comparatively small 
call for foundry iron, as this leaves furnaces in 
the Cleveland area free to devote their energy 
to-the production of other descriptions of iron. 
Hematite and basic are in keen request, and 
forward business generally cannot be undertaken, 
as the full outputs are moving away under current 
requirements. Hematite makers are hoping to raise 
their level of production as soon as_ possible; 
large deliveries are required by consumers in 
Sheffield and the Midlands in addition to local users’ 


needs. 

LANCASHIRE—Light foundries are still un- 
satisfactorily placed and order-books are far from 
full in most instances. As yet, there has been 
little opportunity for these concerns to take part 
in the production of munitions of war, and foundry- 
men can only carry out what ordinary work is 
available. Speciality engineers, on the other hand, 
are very busy, and consumption of foundry and 
other descriptions of pig-iron is strong. Among 
jobbing foundries the position gives rise to little 
real satisfaction, as the state of order-books only 
permits moderate employment of their plants. 

MIDLANDS—Production of high-phosphorus 
iron in this area is at a comparatively low ebb, 
but deliveries are equal to the current demand. 
Consumers are not exerting any real pressure on 
makers, as the light-castings trade, the chief user, 
is poorly situated. Prospects are not very bright 
for foundrymen, as it is unlikely that the building 
trade will develop any real animation until after 
the war—when it is probable that there will be 
a considerable amount of work to be done—while 
the foundries’ export trade is severely hampered by 
war conditions. Only small quantities of high- 
phosphorus iron go to the heavy engineering and 
other speciality concerns, which largely consume 
low-phosphorus iron and hematite. Good tonnages 
of these grades are in demand and, despite the 
fact that many furnaces previously making high- 
phosphorus iron are now producing the descrip- 
tions of iron more in request, there is little to 
spare after current needs have been dealt with. 

ND—Intermittent working is still re- 
ported at many of the light-castings foundries in the 
Falkirk district, and the hoped-for improvement 
has not yet set in to any extent, as, although 
most of the works are better employed than they 
were a few months ago, idle time cannot be 
avoided. Negotiations between the trade and the 
Ministry of Supply, which have been in progress 
for some time past, are continuing, and two repre- 
sentatives of the Ministry are expected to visit the 
district shortly. It is hoped that the industry will 
be able to deal with Government work on a more 
extensive scale than has hitherto been the case. 
Other engineering concerns are very active, and 
large tonnages of pig-iron are passing into con- 
sumption. 





Coke 


A decision to increase the price of Durham and 
South Wales best foundry coke is expected to be 
announced in the near future; in fact, the delay 


has been longer than was anticipated, and it 
seems certain that the higher quotation will be 
made retrospective. Business is still active, both 
on account of current requirements and for stocking 
purposes. 





Steel 


As a result of the invasion of the Low Countries, 
the rolling mills here may for the time being 
have to do without the supplies of steel semis 
which have been imported from Belgium in large 
tonnages of late. But there are other sources of 
supply, and the maintenance of our sea routes will 
ensure the speedy arrival of additional material. 
Meanwhile, the British steel industry is able to 
operate at full capacity to meet the insistent 
pressure for the products of the works. Structural 
engineers, shipbuilders and other consumers are 
taking very heavy quantities, and the drive to 
increase the output of steel is forging ahead, so 
os essential requirements may be met without 
elay. 





Scrap 


Large tonnages of iron and sicel scrap continue 
to be forthcoming as a result of the campaign 
directed to industry, agricultural areas and house- 
holders, but still the supply is immediately passed 
into consumption. Nevertheless, the position since 
organised scrap collections were decided upon has 
improved very considerably. The agricultural 
districts of Northern Ireland are now being 
approached in a campaign which started this 
week. In addition to the better supply of 
home-produced material, satisfactory cargoes are 


arriving at United Kingdom ports. Private 
residences are certainly playing a _ big part 
in providing scrap for the war effort, but 


there appears to be some misunderstanding as 
yet as to the material which can be put to good 
use by industry, and much metal is still lying idle 
in houses as a result. Local authorities, however, 
are helping to clear the air in this respect, and 
householders, as well as industrialists, are denuding 
their premises of old metal in the interests of the 
State. Railings around parks and other areas are 
being pulled down (not indiscriminately as in Ger- 
many) to produce a substantial amount of scrap 
for the consuming works, and many authorities have 
set a commendable example in this respect. 





Metals 


As was to be expected in the light of previous 
experience, tin purchasing in the United States 
was at a high level following the German invasion 
of Dutch and Belgian territory. Panic buying has, 
almost without exception, taken place in America 
after one cf Herr Hitler’s campaigns in the smaller 
countries, owing to the fear that supplies of tin to 
the United States might be adversely affected. In 
the latest instance, however, it is improbable that 
any such result will occur, as Dutch East Indian 
producers will be all the more chary of exporting 
tin to destinations whence it might indirectly reach 
the enemy. The American market is now quieter, 
although the tone is still firm. 

A recent commentary on the American tin situa- 
tion by C. S. Trench & Company, Inc., of New 
York, states: “The illustration that Germany will 
continue to over-run and crush neutral countries 
whenever it suits her purpose has again forcibly 
brought home to American tin consumers the ad- 
visability of keeping their stock bins well filled 
with tin. But, the American consumers’ position is 
much better than it was last August, not only with 
respect to stocks actually on hand, but also to 
shipments coming forward via neutral steamers, 
and current buying is in marked contrast to the 
prolonged and excited buying early last autumn. 
For another thing, the buying last autumn was 
augmented by the placing of large orders, later dis- 
closed to have been for export account. But, 
export buying in this country is believed to have 
practically come to an end a month or more ago 
when officials in Washington energetically started 
to investigate all such business. The statistics may 
show that further quantities of tin were exported 
during March and April, but it is believed that 
most of this was sold directly abroad and came 
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to this country for the purpose of obtaining s! ‘pping 
facilities to Soviet Russia. While we sce no 
occasion for buyers to become excited, <till jt 
should be kept in mind that almost anything can 
happen in the world to-day, and, therefore, *;; 


0 
prudent insurance standpoint, requirements shenda 
be covered well ahead. A hand-to-mouth buying 
policy does not belong to the present situation,” 

London Metal Exchange prices for tin this week 


have been as follow: — 

Cash—Thursday, £265 5s. to £265 15s.: rriday 
£269 10s. to £269 15s.; Monday, £269 10s. te £270: 
Tuesday, £270 10s. fo £270 15s.; Wednesday. 
£270 5s. to £270 15s. - 

Three Months—Thursday, £263 to £263 10s.: Fri- 
day, £266 10s. to £266 15s.; Monday, £267 5s. to 
£267 15s.; Tuesday, £268 to £268 15s.; Wediesday, 
£268 to £268 Ss. y 

The heavy copper output of the Belgian Congo 
now comes under Allied control. Urgent copper 
requirements in the United Kingdom are being met 
satisfactorily. There is likely to be considerable 
activity in the United States following the Presi- 
dent’s recent statement that the isolation of the 
American Continent was at an end, and American 
rearmament will doubtless involve the consumption 
of a large amount of copper and other metals. 

The acquisition of Belgian zinc smelters by the 
Nazis unquestionably adds very substantially to 
the resources of Germany, built up by assaults 
on Poland and Norway. As a consequence, France 
is now buying in the American market. The 
Germans have also taken over lead plants in 
Belgium. 








Patent Specifications Accepted 


The following list of Patent Specifications 
accepted has been taken from the ‘ Official 
Journal (Patents)." Printed copies of the full 


Specifications are obtainable from the Patent Offce, 
25, Southampton Buildings, London, W.O.2, price 
ls. each. The numbers given are those under 
which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 

519,624. MERLE, J. M. 

metallic products. 


Powdered or granular 


519,671. ALLEN SHERMAN HoFF Company. Method 
and apparatus for disintegrating molten 
materials. 

519,675. BIRMINGHAM ELECTRIC FURNACES, 


LIMITED, and LosLey, A. G. Furnaces. 


519,711. Lerrz Ges., E. Hardness-testine appara- 
tus. 
519,761. Heap, C. J., and Howe, R. W. Method 


of making alloys of iron and steel. 
519,784. Hier, S. Apparatus for comminuting 
molten metal. 

519,823. PyRENE Company, LIMITED (Parker Rust 
Proof Company). Coating metal surfaces. 
519,859. Coox, J. Apparatus for annealing wire. 
519,932 MeRLE, J. M. Method of making pro- 

ducts derived from molten metal. 
519,933 Mere, J. M. Products derived from 
molten metal. 








R. J. RICHARDSON & SONS, LTD. 


COMMERCIAL STREET, BIRMINGHAM, 1 


Airless and Pressure Blast 
Cleaning Plants 


AIR COMPRESSORS 
DUST ARRESTERS 


CHILLED IRON SHOT— 
BLASTYTE 


FOUNDRY EQUIPMENT 





WE SHOT OR SAND- 
BLAST FOR ALL TRADES 





Telephone: MIDLAND 2281 & 2282. 
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